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Page 10 | ' STREAM CLASSIFICATIONS and WATER QUALITY STANDARDS

= = S - _CL
RIGIGN: 3 Desig Clessificetions NUMERIC STANDARDS TEMPORARY
. =~ MOOIFICATIONS
ik'iiﬁllg Ory Creek AND :
PHYSICAL INORGANIC METALS , QUALIFIERS
Stream Segment Description and .
BI0LOGICAL
(T4}
1. Mainstem of Big Dr{ Aq Life Warm 2 0.0.25.0 mg /)
Creek, includtn 1 Recrestion 2 FN-G.S-Q.O
tributeries, lakes ond up Agriculture .Co11{=2000/100m1
resarvoirs, from the
source to the confluence
with the South Platte
Mv.v;hu“pt”or'
specific Visting in
3, 4 and 6.
2. Standley Lake. Aq Life Warm ) 0.0. -s o mg/l NHy(ac)=TVS $«0.002 As(ec)=50(Trec) Fe{ch)=)00(d1s) N1 ehgotvs See attached Tebles
ecreation =6.5-9 NH,(ch)=0, 8=0. sc/ch)=1vs e({ch -1 !roc Se(a Tree 1A and 2 for .
R 1 1 6.5 Q.06 0.75 Cd T 14
Water Supply CclhzoollOOnl €C1;(ec)=0.019 M0,=0.8 Crill{ac}=50(Trec) Pb{act Ag cc/ch a7Vs edditions) stendards
Agriculture E'I‘, ‘%o'so .011 :?,-zls% ?:l (;c‘;h; svs m e: osg!;) In(ac/ch)=TvS x?r ur-ng'f.
. -, u({sc/c v (3 rec) lo. Llg AR 1)
$Q.2250 A Hai -mm 1ot)
3. Grest Western Reservoir. Aq Life Warm | 0.0.25.0 mg/1 NH; (ac)=TVS $=0.002 As(ac)*50(Trec) Fe{ch)= au) Ni(ac/ch)eTVS Su nuehod Tebles
Recreation 1 H=6,5-9.0 NH,(ch)=0.06 8+0.78 Cd(ac/ch)=tvs Fe ch ssnc) Se(ac)=10(Trec) JA and 2 for
Water Supply .C0112200/100m1 Cl,(ec)~0.019 NO,=0.8 Crill{ac)=50 Troc) Pb(ac Ag{ec/ch)eTVS sdditions) standards
g'l‘, cvao-so.ou g?,-zl!’% Er:l (;c‘eh;vsv : e: H cc:) ) In(sc/ch)=Tvs :gr urnn;d. .
0. ® w(ec/el ch)e rec 80, Sery)1{ums.
=250 talch)e0,01{Tot) 4
4, Mainstem and alt Aq Life Werm 2 D. 0 -5 0 mg/1 NH,(ac)=TVS $«0,002 As(ec)*50(Trec) Fa(ch -Joo dts) Ni(acfen -TVS See attached Tebles
- tributsrfes to Women and up Recreation 2 :N 9.0 NM (ch)e0.10 8=0.75 Cd(ac/ch)eTvs Fe(ch)e srne) Se(ac)=10(Trec) 1A and 2 for
Valnut Creeks from Water Supply con-zooo/won C1y{ec)=0.019 NO, 0.5 Crill(ac)es50(Trec) Pb{sc Veh o7 Aglac/ch)etys edditional standards
sources to Standley Lake Agriculture C1,{cn)=0.01) NO,=10 Crvl(-c‘eh{ vs Mafch)e o&c’u) In{ac/ch)eTys for segment &,
and Great Western CN=0, 008 Cl=250 Cu(sc/ch)elvs Ma{ch)e Trec) Allo. r: Miumms
Ruon:!r':n::pt ﬂ:r 50,2250 Hg(ac)=0.01 Yot) ue/V. ug/ {
specific Vistings in .
$. Mainstems of North and Aq Life Vare 2 0. 0.-5 o ng/l NNy (sc)eTVsS $+0.002 As(ac)e30(Trec) Fa(ch)e ooédh) N{ e -tv! Redionuciide
South Walnut Creek, ue Recrestion 2 F“ NM,(ch}=0.10 8=0.7% Cd(ac/ch)eTVs Falch)e stnc) Se{ac -l c) standards heve the
|ncludlu, [ VWater Supply Con-zooonoo-l C1,(ac)=0.019 NOye0,. 8 Crill{ec -50$Tue) Pd(ec khz Aglac/ch -Yv t mod of ambient -
tributsries, lokes ond Agriculture Cl,(ch)=0.031) NO,=10 CrVI(lc‘ch; Mnich u) In{ac/ch)aty .11 unﬁl .
reservoirs, from thetr CN- .00%8 Ci=25%0 Cu(ac/ch)=Tvs Ma{ch)e tnc) ‘ See
sources to the outlets of $0,2250 Hg(eh -o 01(Tot) lt ached Tabie 3 for
ponds A-4 and 0-8, on . temporar
\2“‘"\‘: Cr«:. u:d P:o‘sg C- -ocll;"u{!eu unt i
on Woman Creek. 4/1/96. Se
three ponds are located Q(uchod Tables 1A
on Rocky Flats property. and 2 ::r oddn!oa;l
standards for seg 8.
Alse Doryllh-l
ug/l. Gosl
5 qu.l"hr for all
. : use classifications.
6. Upper B1g Or‘ Cruk and Aq Life Warm 2 D. o.-s 0 mg/ NH,(ac)eTvS $=0.002 As(ac)=S50(Trec) Fe(ch)e wé Nif{ac/ch)eTvs
South Upper Big ‘yp Recreation 2 H=6,8.9.0 NH,(ch)=0. 10 8=0.78 Cd{ac/ch)e=TVS Fe(chjel 33'“) Se(ec)=10(Trec)
Creek, from thﬂr uurcc . Water Supply «Co1122000/100m1 Cl(ac)=0.019 NOy=0.3 Crili(ec)=%0 Vroe) Pbfac eh oT Aglec/ch)=TVS
to Standley Lake. Agriculture C1,{ch)~0,01] NO,=10 Cr"(nc‘eh} vs Mn{ch)e= au) In(ac/ch)aTVvs
. CN=0.005 C1=250 Cu(ac/c vs Mn(ch}e i?rle)
$0,2280 1G] -o 01(Tot) ¢
- - Control
Taken from: Colorado Department of Health-Water Quality

Commission, Classification and Numeric Standards South Platte
River Basin, Laramie River Basin, Republican River Basin,
Smoky Hill River Basin 3.8.0.19




TABLE 1A
_ SITE-SPECIFIC ORGANIC CHEMICAL STANDARDS
S SEGMENTS 2, 3, 4, AND 5, BIG DRY CREEK’
() | (va/)

e —
e —

|| - PARAMETER? STANDARD® PQL'S
| Acenaphthylene (PAH)' 0.0028 10
H Acrylonitrile® 0.058 5 : H
| Aldrin 0.00013 0.1° I
| Anthracane (PAH)" 0.0028 1.0 i
1 Atrazine® 30 05 |
Benzidine 0.00012 10
Benzo (a) anthracene (PAH)'? 0.0028 10
Benzo (a) pyrene (PAH)* 0.0028 10
Benzo (b) fluoranthene (PAH)*? 0.0028 10
Benzo (k) fluoranthene (PAH)' 0.0028 10
Benzo (g,h,i) perylene (PAH)'? 0.0028 10
Bromodichloromethane (HM)’ 03 1.0
Bromoform (HM)’ | 4 1.0
Chlordane' 0.00058 1.0
Chloroform (HM)” 6.0 1.0
Chioroethyl ether (BIS-2) 0.03 10
Chloromethy! ether (BIS)® 0.0000037 10
Chlorophenol 2000 50
Chrysene (PAH)" 0.0028 10
DDT 0.00059 A
Demeton 0.1 1.0° "
Dibenzo (a,h) anthracene (PAH)'? 0.0028 10 ||
Dibromochloromethane (HM)” 6 | 1.0 J
' Dichlorobenzidine 0.033 10 JI
Dichlorophenoxyacetic acid (2,4,D) 70 10 "
Dieldrin 0.00014 0.1°
l[Dioxin (2,3,7,8 TCDD) ' 1000000013 | 0.01%




Endosulfan 0.056 0.1°
Endrin 0.0023 0.1°
Fluoranthene (PAH)'2 42 10 ,
Fluorene (PAH)™ 0.0028 10 |
Guthion 0.01 1.5 H
Heptachlor! 0.00021 0.05° |

ﬂ Hexachlorobenzene® 0.00072 10 E

H Hexachlorobutadiene® 0.45 10
Hexachlorocyciohexane, Alpha'® 0.0039 0.05° i

E Hexachlorocyclohexane, Beta'! 0.014 0.05° "
Hexachlorocyclohexane, Gamma'! 0.019 0.05° "
Hexachlorocyclohexane, Technical 0.012 0.2° “
Hexachloroethane® 1.9 10 II
Indeno (1,2,3-cd) pyrene (PAH)'? 0.0028 10 "
Malathion 0.1 0.2° ﬁ
Methoxychlor - 0.03 0.5°
Methyl bromide (HM)’ 48 1.0 i

| Methyl chioride (HM)’ 5.7 1.0 I
Methylene chloride (HM)” 4.7 1.0 I
Mirex 0.001 0.1°
Napthalene (PAH)'*? 0.0028 10
Nitrosodibutylamine N° 0.0064 10
Nitrosodiethylamine N® 0.0008 10
Nitrosodimethylamine N 0.00069 10
Nitrosodiphenylamine N® 4.9 10
Nitrosopyrrolidine N® 0.016 10
Parathion® 0.4

| PcBs 0.000044 1
Phenarthrene (PAH)" 0.0028 10
Pyrene (PAH)' 0.0028 10
Simazine 4.0 0.5%

I[ Tetrachloroethylene® 0.8 1.0°




I Tetrachoroethane 1,1,2,2° - - 0.17
iﬂ)xaphene ' 0.0002 5

Trichloroethane 1,1,2° : 0.6 1°
E Trichlorophenol 2,4,6"! 20 50°

1 In the absence of specific numeric standards for non-naturally occurring organics,
the narrative standard “free from toxics" (section 3.1.11(1)(d)) shall be interpreted
and applied in accordance with the provisions of (section 3.12.7(1)(c)(iv), so that
the standard is interpreted consistently for surface and ground waters.

2 Al parameters are derived from the, basin-wide tables in 5 CCR 1002-8,
§§ 3.8.5(2)(a) and (e) (10-91) or the site-specific Table 1 from 5 CCR 1002-8,
§ 3.8.5 (3/90), except as noted.

3 The standard adopted is the statewide standard from the Basic Standards and
Methodologies for Surface Water, 5 CCR 1002-8, § 3.1.0, if a statewide standard
exists for the listed parameter, or is the lowest standard found in §§ 3.8.5(2)(a) and
(e) (10-91), |f no statewide standard exists for the listed parameter.

4 PQL's are detection levels based on the Colorado Department of Health's
laboratory’s best judgment for Gas Chromatography/Mass Spectrophotometry
(GC/MS) unless otherwise noted.

S The PQL adopted is the statewide PQL from the Basic Standards and

Methodologies for Surface Water, 5 CCR § 3.2.0, if a statewide PQL exists for the
listed parameter, or is the lowest detection level found in § 3.8.5.(2)(e) (10—91) if
no statewide PQL exists for the listed parameter

6 The standard for this parameter does not change, but the PQL differs from the GC
detection limits listed in § 3.8.5(2)(e).

7 The basin-wide standards provide one standard for all halomethanes (HM). -‘See
5 CCR 1002-8, § 3.8.5(2)(e) (10-91), Additional Organic Chemical Standards table.
Halomethanes is actually a group of chemicals. Thus, the standard for

halomethanes is deleted and the statewide standards, 5 CCR 1002-8,§ 3.1.0. (11-,

91), for the individual chemicals are adopted as site specific standards.
8 There is no statewide organic chemical standard for this parameter.
° Gas Chromatography (GC) PQL.

1 pQL is not published in existing state regulations. Obtained by DOE/EG&G via
personal communication with CDH.

"' Both the standard and the PQL change.

2 The original site-specific standards provided one standard for all Polynuclear
Aromatic Hydrocarbons (PAH). See, 5§ CCR 1002, § 3.8.5 (3-90), Table 1. PAH
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is actually a group of chemicals. Thus, the standard for PAH is deleted and the
statewide standards for individual chemicals constituting PAH, 5 CCR 1002-8,

§ 3.1.0 (11-91), are adopted as site-specific standards.

The dioxin PQL is retained from 5 CCR 1002-8, § 3.8.5(e), Additional Organics ‘
Table.




Table 2
‘ . SITE SPECIFIC RADIONUCUIDE STANDARDS*
' (in Picocuries/Liter)

The radionuclides listed below shall be maintained at the lowest practical level and inno
case shall they be increased by any cause attributable to municipal, - industrial, or
agricultural practices to exceed the site specific numeric standards. ,

/

-t

A.  Ambient based site-specific standards:

Segment 2 Segment 3 Segment 4 Segment 4
' Great Segment 5 Segment 5
Standley Western Woman Walnut

lake | Reservoir | Creek

Gross Alpha 6 5 7 . 11
| GrossBeta |9 12 5 19
| Putonium 03 03 .05 | .05
. | Americum | .03 .03 05 05
Tritium 500 500 500 500
Uranium 3

4 5 10

B. Other site-specific standard applicable to segments 2,3,4 and 5.
Curum = | 244 60

Neptunium 237 30

' *Statewide standards also apply for radionuclides not listed above. -




A Table 3
> Temporary Modifications
Big Dry Creek, Segment 5

parameter ug/t

carbon tetrachloride 18
tetrachloroethane ’ 76
trichloroethylene ' } 66

copper (TR) 23

iron (TR) : 13,200

lead (TR) 28

zinc (TR). _ | 350
manganese (D) 560

Tr = total recoverable . D = dissolved
also,

ammonia (un-ionized) i.8 mg/l (March 1-June 30)

0.7 mg/I (July 1-April 31)
All temporary modifications apply until April 1, 1996.

y






ANALYTE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8, 10-14, AND 16

AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES**

Groundwater (mg/L) Surface Water {mgh) Soils (mg/kg) Sediments (mg/kg)
Potential Potential Potential**® Potentiat® **
Parameter Maximum* Minimum**f ARAR Maxi * Mini **l ARAR Maximum* Minimum* * ARAR M > Mini b ARAR
METALS (TOTAL AND DISSOLVED)
Aluminum 475 BR({B) 0.200 5.0 293 {A) 0.200 0.200 70600 {B) 40 24800 {A) 40
Antimony 0.208 {(E) 0.060 0.01 0.416 {A) 0.060 0.146 39.6 {G) 12 3000 42.1 (A} 12 3000
Arsenic 1.6 J BR (B} 0.010 0.05 1.03 (A} 0.010 0.05 37 (8) 2 13 {A) 2
Barium 0.9321 (B) 0.200 1.0 87.6 (E) 0.200 1.0 1899 8) 40 4000 300 {A) 40 4000
Beryttium 0.029 (B) 0.005 0.1 0.09 (E) 0.008 0.005 15.5 ) 1.0 0.143 16.5 (A) 1.0 0.143
Cadmium 0.0352 BR (F) 0.005 0.01 25 (A} 0.005 0.01 27.4 {G) 1.0 2.3 [{»2]12] 1.0
Calcium 1900 BR {A) ) 5.000 51200 ) 6.000 312000 {E) 2000 132000 (] 2000
Cesium 0.4 (G} 1.000 12 {A) 1.000 274 ) 200
Chromium 0.172 BR (P 0.010 0.05 0.298 {A) 0.010 0.05 68 ) 20 400 (V1) 4338 () 20 400 (VD
Cobalt 0.14 (E) 0.050 0.05 0.489 (A) 0.050 38 BR (E) 10 12 © 10
Copper 0.9515 (E) 0.025 1.0 0.908 (E) 0.025 1.0 30.62 (O 5.0 40.4 (A) B.0
Iron 57.1 (3] 0.100 0.3 3220 (A) 0.100 0.30 67200 BR (E) 20 33300 (A) 20
Lead 0.21 JBR(B) 0.005 0.05 0.516 {A) 0.005 0.050 45.6 {€) 1.0 86.4 {A) 1.0
Lithium 0.7 {E) 0.100 85.2 (A} 0.100 47 (E) 20 27.8 cne 20
Magnesium 788 (3] 5.000 7540 (E) 5.000 6490 BR (E) 2000 5970 (A} 2000
Manganess 6 [{2] 0.015 0.05 27.7 (A) 0.015 0.050 3540 <) 3.0 1390 (A) 3.0
Mercury 0.006 (E) 0.0002 0.002 3.97 {E) 0.0002 0.002 114 {C) 0.2 0.72 (C) 0.2
Motybdenum 1.92 BRI(B) 0.200 0.333 {A) 0.200 38.85 (C) 40 42 {E) 40
Nicke$ 1.7 (3] 0.040 0.2 0.648 (A) 0.040 0.1 71 BR (E) 8.0 2000 34 {C} 8.0 2000
Potassium 633 BR {F) 5.000 4280 (A) 5.000 4440 (G) 2000 87000 {E) 2000
Selenium 3.2 e 0.005 0.010 0.55 {A) 0.005 0.010 1.5 ) 1.0 21.3 {A) 1.0
Silicon 10.7 [12]
. = Present in laboratory blank
*®* = No data available for OUS or OU15 at the present time
®** = These are based on b health and ) risk t criteria developed for & ing purp as di d in Section 4.2, or applicable state or fed q
J = Analyzed below detection lirnt
BR = Bedrock (i d . "
+ = Maximum concentration may be & one-time Vduu jude both t end hi deta. Letter in p h indé source from list st end of table.
+4+ = Valus given is detection or quantitation limit for analysis, in with S of Work for General Radiochemistry end Routine Analyticsl Services Protocol (G.R.R.A.S.P.), v.1.1, 1990, EGAG Rocky Fsts Emvironmentsl
Restoration Program.
(a) = Plutonium 238 +239+240
(b) = Radium 226+ 228

Finel Trestability Studias Plen °
Rocky Flats Plant, Golden, Colorado

EGAG/TSPI22499/RZT.4-2 07-73-01/RPT/2

Taken from:

EG&G (1991).

Final Treatability Studies Plan.

August 1991.
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ANALYTE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8, 10-14, AND 16
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES**

(Continued)
Groundwater {mg/L) Surface Water {mgit) Soils {(mg/kg) Sediments (mg/kg)
Potential Potential Potential®** Potential® ®*
Parameter Maximum* Minimum**} ARAR Mandi ¢ A **1 ARAR Maximum* Mini A ARAR Maximum* Minimum* * ARAR
ANIONS
Bicarbonate as CaCO, 1100 [(3] 10 1900 {A) 10
Carbonate as CaCO, 505 BR (B) 10 270 (A} 10
Chloride 960 BR {F) 5 250 960 (A} 5 250
Cysnide 10.2 (E) 10 10 21 J (E} 10 10 6.8 (E)
Ruoride 1.7 {G) 5 5
Nitrate as N 165 {C) 5 10 18593 {A) 5 10 4.3 {C) 35.86 (A)
Nitrate + Nitrito es N 5000 2] S 10 9900 A) 5 10 180 (G) 13 (A)
Nitrite as N 24 (A) 5 5
Sulfate 1900 (A 5 250 1800 (E) 5 i 250
Sulfide 120 (A) 13 ) 4
* = Present in laboratory biank '
*®* = No data sveilsble fov 0OU9 or OU15 at the present nmo
**% o These are based on human health and } risk iteris developed for ing purp as di: d in Section 4.2, or epplicable state or federal requi y
J = Analvzod below dotocmm limit
BR = hered bedrock)
+ = Maxdmum concontmﬁon may be 8 one-time Values includ both recent and historic data. Lanev in p h indi reference from list at end of table.
+4+ = Value m;o' detection or quantitation limit for lysis, in d of Work for G ol hemistry and Routine Analytical Services Protocol (G.R.R.A.S,P.), v.1.1, 1990, EG&G Rocky Rlats Emvironmental
Restoration
{a) = Plutoniom 238 + 239 +240
(b) = Radium 226 +228
Finel Trestsbility Stuxies Flan
Rocky Rats Part, Goldan, Colorsdo .

EGAG/TSPIZ2499/MIT.4-2 07-23-0V/RPYI2
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ANALYTE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8, 10-14, AND 18
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES**

{Continued)
Groundwater (pCifl) Surface Water (pCifL) Soils (pCifg) Sediments {pCifg)
Potentiat Potential Potential®®* Potentisl®®*
Parameter Maximum* Minimum**| ARAR Maximum* Minimum®*} ARAR Maximum* Minimum* ¢ ARAR Maximum* Minimum* * ARAR
RADIONUCLIDES {TOTAL AND DISSOLVED)
Americium 241 2.3 {E) 0.01 90 (A) 0.01 30 2273 8) 0.02 0.04 (E) 0.02
Cesium 137 3.1 (E) 1 25 (E) 1 3.9 (8) 0.1 3.2 {A) 0.1
Gross Alpha 811 BR (E} 2 16 1900 (A) 2 15 480 (8) 4 s 77 (A} 4 6
Grosse Beta 368 (2] 4 50 3800 {A) 4 5 49.9 {G) 10 50 60 {C) 10 50
Plutonium 239 + 240 4.6 (G) 0.01 15(a) 120 (A) 0.01 15(a) 20455 8) 0.03 0.9 3.3 (a) 0.03 0.9
Radium 228 0.8 (EXG) 0.5 30 A) 0.5 5(b} 1.8 {G) 0.5 1.3 {©) ‘0.8
Radium 228 24 (A) 0.5 5(b) 2.8 (G) 0.5 23 {A) 0.8
Strontium 89 + 90 459 (G) 1.0 37 ) 1.0 1.9 (E} 1 0.5 © 1
Strontium 90 5.7 (G} 1.0 8 3.2 (A) 1.0 8 1.41  (G) 1 0.99 {A) 1
Tritium 7710 [(2) 400 20000 13000 (A) 400 500 3260 (G) 400 580 {E) 400
Uranium 233 + 234 723 " {G) 0.6 861 (A) 0.8 60 [{d] 0.3 2.1 {A) 0.3
Uranium 235 9 (2] 0.6 65.5 (A) 0.6 1.01  (G) 0.3 1.34 (A) 0.3
Uranium 235 + 236 0.009 ({G) 0.6 1.192 {G) 0.6
Uranium 238 180 [{3] 0.6 386 (A) 0.6 3000 (E) 0.3 2.7 {CHANE)} 0.3
Uranium (Total) 63.7 {B) 0.6 1023 (A) 0.8 5 4 BR (E) 0.3 4.8 (E) 0.3
° = Present in laboratory blank
** = No data available for OUS or OU15 at the present time
®*® = These sre based on human heslth and environmentat risk criteria developed for ing purp as di d in Section 4.2, or applicable state or federal requirements.
J = Anatvzed below detoction Fimit
BR = Bedrock {inch hered bedrock) .
+ = Madmum concontyaﬁon may be s ono-time Velues include both recent cnd historic deta. Lstter in p h f rce from list at end of table.
++ = Vslue given is detection or quantitation limit for analysis, in d with of Work for General Radlochemimy and Routine Analytical Services Protocol {G.R.R.A.S.P.), v.1.1, 1990, EG&G Rocky Flats Environmentsi
Restoration Program.
(a8} = Plutonium 238+ 239 +240
(b) = Radium 226 +228
Finel Treatshility Studes Plan

Rocky Fists Plant, Golden, Colorado
EGAG/TSPI22499/RIT.4-2 07-23-0VFPTI2




ANALYTE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8, 10-14, AND 18
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES**

(Continued)
Groundwater (ug/L) . Surface Water {ug/it) Soils (ug/kg) Sediments (ug/kg)
Potential Potential Potential®®* Potental®®*®
Parameter Maximum* Minimum**] ARAR Maxi . Meini **| ARAR Maximum* Minirmum ** ARAR Masi s Iing .. ARAR
VOLATILES
1,1-Dichlorosthane 344 (E) 5 50 (A) ] 32 {C) 5
1,1-Dichloroethene 48000 (E) 5 7 143 {c) 5 7 q10 ) 5 12000
1,1,1-Trichloroethane 30250 (E) 5 200 42 ()} s 200 250 (1] 5 7000000
1,1,2-Trichloroethane 14740 {E) 13 28# 62 [{s] 5 120000
1,1,2,2-Tetrachloroethané 440 (G) 5
1,2-Dichloroethane 16000 (E) 6 5 120 B} 5 7700
1.2-Dichloroethens (Total) 5070 {E) 5 70| 56 © 5 70| 140 ) 5
1,2-Dichloropropane 5 (2] 5 5
1,3-Dichloropropene 6 J (C) 5 3900
2-Butanone 110 (G} 10 24 ({3 10 ’ 390 13) 10 12 {c} 10
2-Chloroethyivinylether 31 J {B) 10
2-Hexanons 975 B} 10
4-Methyi-2-Pentanone 35 (B} 10 15 {A) 10 68 BR (E) 10 220 {E) * 10
Acetone 1300 (B) 10 4000] - 180 A) 10 4000 2400 cye 10 8000000 220 e 10 8000000
Benzene 83 J {E) 5 5 83 {A) 5 5|
Bromodichloromethane 2 J{c) s . .
Bromomethane 7 J(G)
Carbon Digulfide 21 (G) 5 19 . A) 5 40 (G) 6 J{(E) S
Carbon Tetrachloride 28000 {E) 5 5| 1005 {C) 5 5 180 {c)* S 5400
Chlorobenzens 94 (A) S 100 150 {c) 55
® = Present in Iaboratory blank
°* = No dats available for OU9 or OU1S at the present umo ’
®*** = Thess are based on b health and risk riteria developed for scrsening purp as di d in Section 4.2, or applicable state or federal requirements.
J = Analyzed below detection limit
BR = Bedrock (including somé weathered bedrock)
+ =  Maximum concentration may be a one-time Values include both recent and historic data. Letter in parentheses indicates refsrence source from list at end of 1abl
+4+ = Veolue given is detection of quantitation limit for snalysis, in d with S of Work for General Radiochemistry and Routine Analytical Services Protocol (G.R.R.A.S.P.), v.1.1, 1990, EG&G Rocky Flats Emvironmental
(a) = 2&3‘?&23"2??3’239 +240
{b) = Radium 226+228
Final Trestabilty Stucles Plen

Rocky Fets Plant, Golden, Colorede
EGAG/TSPI22499/RIT.4-2 07-24-0V/RPT/2




ANALYTE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8, 10-14, AND 18
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES**

{Continued)
Groundwater {ug/L) Surface Water {ug/L} Soile {ug/kg) Sediments {ug/kg)
Potential : Potential Potential®®® Potential®* *
Parameter Maximum* Minimum**] ARAR Maximum* Minimum**] ARAR Maximum* Minimum* * ARAR Maxi * Mini cr ARAR
VOLATILES (Continued)
Chloroethane 17 (2] 10 20 {A) 10 50 J (B} 10
Chloroform 5427 (8) S 100 82 (A) 5 100 130 J(B8) 5 110000 18 ) S 110000
Chloromethane 4 (G) . 128 {A) 10 60 (E} 10
Ethylbenzene 6 (E) 13 880 125 (A) 5 ‘1400 780 (B) 5 8000000 1 J©) 5 80000001
Methylane Chioride 1500 (E) * 5 5| 44 ) ] 5 690 BR {E) 6 93000 22 (E) 5 93000
Styrene 9 8) 5 17 J (B} s
Tetrachloroethene 528000 (B) 5 10 280 (A) 13 6| 10000 (8) 5 140000} 8 () 8 1400004
Toluene 270 JIE)* 5 2420 12 (E} 3 14300 840 (8} 5 20000000} 8 4 (E) 6 200000004
Trichioroethens 221860 (B) 5 5] 2500 © 5 5| 17000 (8) 5 684000 39 ) B 64000}
Vinyl Acetate 39 J (E) N
Vinyl Chloride - 930 {B) 10 1 25 {A) 10 10| 5 J () 10
Xytenes (Total) 4 J {B) 5 7000 13 (A) 5 7000 3300 (B) 5 200000000} 7 J (C} 5 200000000
* = Present in laborstory blank
®* = No data availsble for OU9 or OU1S at the present nmo
*%* = These are based on b heaith and ] d risk iteris developed for screening purp as di d in Section 4.2, or applicable state or federal requirements.
J = Analyzed below detection fimit
BR = Bodrock {including some weathered bedrock) .
+ =  Maximum concentration may be a one-time Valuos hude both recent and historic data. Loﬂev in p h indi rof: source from list et end of table.
++ = Value given is detection or quantitation limit for lysis, in o with S of Work for General R istry and Routi Andyﬁcd Services Protocol (G.R.R.A.S.P.), v.1.1, 1990, EGAG Rocky Fiats Emvironmental
Restoration Program.
{8) = Plutonium 238 +239 + 240
{(b) = Radium 226+228
Finel Trostsbility Studies Plan

Rocky Flsts Plart, Golden, Colorado
£GAG/TSPI22499/RIT.4-2 07-23-DV/WPI/Z



ANALYTE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8, 10-14, AND 16
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES**

{Continued)
Groundwater {ug/l} Surface Water (ug/L) Soils (ug/kg) Sediments (ug/kg)
Potential Potential Potential®* * Potential® ®*
Parameter Maximum * Minimum**| ARAR Maximum * [Minimum**| ARAR Maximum* Minimum** ARAR Maximum* Minimum* * ARAR
. SEMIVOLATILES (TOTAL, UGIL)
Acenaphthene 57 J (E) 330
Anthracene 81 J (E) 330
Benzo {a) Anthracense 110 J {E} 330 224
Benzo (b) Fluoranthense 89 J {E} 330
Benzo (k) Ruoranthsne 280 J| 330
Benzo (g,h,i} Perytene ‘50 J (B} 330
Benzo (k) Pyrene 130 J (E) 330
Bis (2-ethylhexyl} Phthalate 100 J BR (D) 10 10 220 {A) 10 16000 8700 {C)* 330 83000
Chrysene 91 J(E) 330
Diethyl Phthalate 29 (E) 330 60000000/ -
Di-n-Butyl Phthalate 170 JBR{DY 10 4.0 3643 3] 330 8000000
Di-n-Octy} Phihalate 56 JBR(D) 10 265 (E) 330
Fluoranthene 230 J(E) 330
Fluorene 350 (E) 330
indeno {1,2,3-cd) Pyrene 47 (E) 330
2-Methyinaphthatens 15 {A) 10
2-Methyiphenol 43 {A) 10
N-Nitrosodiphenylamine 100 J BR (D) 10 ’ 370 (B)* 330
Phenanthrene 370 {E} 330
. = Present in laboratory blank
** = No data availsble for QU9 or OU15 at the prasent time )
®%s = These ere based on human heesith and risk iteria developed for ing purp as di d in Section 4.2, or applicable state or federal requi .
J = Ansalyzed below dstection limit
BR = Bedrock (including some weathered bedrock)
+ = Maximum concantrauon may be a one-time t. Values include both recent and historic deta. Letter in paronthuet indicates refsrence source from list at end of table,
++ = Vslue given is detection or quantitation fimit for snalysis, in rd: with St of Work for General Radiochemistry and R Analytical Services Protocol (G.R.R.A.S.P.), v.1.1, 1990, EGAG Rocky Flats Environmental
W« P eRT 20
(b) = Radium 226+228
Fu.al Troatabifity Studies Plan

Rocky Fists Plant, Golden, Colorado
EGAR/TSPI22499/RIT 4-2 07-23-0VRPTI2



ANALYTE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8, 10-14, AND 16
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES**

(Concluded)
Groundwater {ug/L) Surface Water {ug/l) Soils {ug/kg) Sediments {ug/kg)
Potential Potential Potential®®® Potential®®®
Paramster Maximum* Minimum**] ARAR Maxi * Minil **1 ARAR Maximum* Minimum** ARAR M . M A ARAR
SEMI-VOLATILES {(TOTAL, UGA) (Continued)
Phenol 18 (A) 10 3500
Pyrene 270 J (E) 330
REFERENCES:
NOTE: Analytical date jved prior to October 1988 not subjected to validation proced Some of the contaminant values reported in this table have not yet been validated, and the analyte fist may be changed sfter the data are validated.
{A) EGAG. February 22, 1991a, Surface Water and Sediment Geochemical Characterization Ropori. Draft Copy
{B) U.S. DOE. April 2, 1990¢, Final Phase Il Remedial lnveanganoaneasab‘rty Study Workplan (Alluvial), OU2, Draft Copy
{C) VU.S. DOE. January 11, 1991a, Proposed Surface Water | Remedial Action Plan/Envi ] A and Decision Document South Walnut Creek Basin, QU2, Final Draft -
(D) U.S. DOE. January 24, 1991b, Phase Il Remedial vaesnganoanoaabnlny Study Workplan (Bedrock), OU2, Draft Copy
{E} U.S. DOE. October, 1990d, Phase li] Remedial | [Feasibility Study Workplan 881 Hillside Area, OU1, Final Draft
{F) EG&G. March 1, 1991b, 1990 Annual RCRA Gvoundwate' Monitoring Report for Rogalated Units at Rocky Flats Plant, Draft Copy .
(G) EG&G. May, 1991, Unpublished data (See NOTE to references)
® = Present in iaboratory blank
8* = No dats available for OU9 or OU15 at the present nmo X
-%e® o These are based on human hesith and i risk nent criteria developed for ing purp as di d in Section 4.2, or spplicable state or federal requirements.
J = Anslyzed below detection limit
BR = Bedrock (including some weathered bedrock)
+ = Maoxmum concermanon may be a one-time measurement. Values mcludo bolh recent and historic data. Letter i In palanthe:os indicates refarenco source from list at end of tabls.
++ = Vslue given is d jon of q ion limit for tysis, in of Work for General Rad istry and Routine Analytice! Services Protoco! (G.R.R.A.S.P.), v.1.1, 1990, EG&G Rocky Flats Environmental
Restoration Pr
fa) = Plutonium 238+ 239 + 240
(b) = Redium 226+228

Firwl Traststiity Studies Plen
Rocky Flats Plare, Golden, Colorado
EGAG/TEPI22499/R2T.4-2 07- IMYMII
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Table 1.-Summary of NPDES/FFCA Compliance Sampling.

‘WCANON

ANALYTES FREQUENCY
Pond A-3 Nitrate daily during discharge
' Fiow idaily during discharge
Pond B-3 5-Day Biological Oxygen Demand (BOD5) daily
|Total Suspended Solids (TSS) daily
Nitrate daily
Total Residua! Chiorine {TRC) [daily
Flow" idaily
Pond A-4 Whole Effluent Toxicity (WET) quarterly at discharge
Non-Volatile Suspended Solids (NVSS) daily during discharge
Total Chromium monthly during discharge
Flow |daily during discharge
STP pH daily during discharge

Total Residual Chiorine (TRC)

daily during discharge

Total Suspended Solids (TSS)

three times per week

{Fecal Colitorm

three times per week

Total Phosphorous

Ithree times per week

Carbonaceous 5-Day BOD

ithree. times per week

|Flow

jdaily

@

Visible Oil and Grease

daily

|Target Analyte List Metals

two times per month

Volatile Organic Analytes {CLP)

itwo times per month

|Total Chromium

iweekly

Whoie Effiuent Toxicity (WET)

iquarterly

Pond B-5 Total Residual Chiorine (TRC) Idaily guring discharge when
{Pond B-3 is bypassed
- INitrate Same as TRC
IWhole Effluent Toxicity quarnterly at discharge
INon-Volatile Suspended Solids daily during discharge
Total Chromium imonthly at discharge
Flow Idaily during discharge
Pond C-2 Whole Effluent Toxicity (WET) quarterly at discharge

Non-Volatile Suspended Solids INVSS)

daily during discharge

Total Chromium

monthly at discharge

| Flow

idaily during discharge

Taken from: EG&G (1993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993.




Table 2.-Summary of Agreement in Principle (AIP) Compliance Sampling.

LOCATION |ANALYTES FREQUENCY
'
Pond A-3 i Plutonium, Uranium, Americium weekly composite
[ Tritium daily during discharpe
gross alpha/beta daily during discharge
pH daily during discharge
Field Parameters daily during discharge
Pond A-4 Plutonium, Uranium, Americium weekly composite
Tritium daily during discharge
gross alpha/beta daily during discharge
pH daily during discharge
INitrate daily during discharge
|Tot. Suspended Solids/Tot. Dissolved Solids daily during discharge
|Field Parameters daily during discharge
Pond B-5 Plutonium, Uranium, Americium weekly composite
1 Tritium daily during discharge
gross alpha/beta daily during discharge
pH daily during discharge
Nitrate daily during discharge
Tot. Suspended Solids/Tot. Dissolved Solids daily during discharge
Field Parameters daily during discharge
Pond C-2 Piutonium, Uranium, Americium weekly compaosite
| Tritium ' |daily during discharge
gross alpha/beta |daily during discharge
pH daily during discharge
|Nitrate daily during discharge
ITot. Suspended Solids/Tot. Dissolved Solids idaily during discharge
]IField Parameters daily during discharge
Ponds A-4 |TSS,TDS, Anions, Nitrate, Alkalinity |Predischarge Splits with
B-5, & C-2 |Gross alpha/beta Colorado Department of
Total Radionuclides (Pu, U, Am, etc.) Health {CDH), and weekly
Semivolatile Organic Analytes (Method 625) splits with COH during
Volatile Organic Analytes (Method 502.2) discharge.
Pesticides (Method 608)
Herbicides (Method 615)
Triazine Herbicides
;Total and Dissolved Metals (TAL-CLP)
Building 124 |Plutonium, Uranium, Americium monthly composite

Raw Water [TSS, TDS, Anions, Nitrate, Alkalinity iweekly

Taken from: EG&G (1993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993,



Table 3.-Summary of Operational Monitoring for DOE Orders.

LOCATION |ANALYTES FREQUENCY
STP Gross alpha/beta daily
Effluent Nitrate daily
Chemical Oxygen Demand daily
Total Organic Carbon daily
Dissolved Oxygen daily
Tritium daily
Amonia daily
Hardness daily
Plutonium, Americium, Uranium daily
Field Parameters daily
STP Gross alpha/beta |daily
Influent pH daily
Chemical Oxygen Demand daily
Total Organic Carbon daily
Dissolved Oxygen daily
Total Kjeldahl Nitrogen daily
Amonia |daily
Carbonaceous 5-Day Biological Oxygen Demand three times per week
Volatile Organic Analytes (CLP) two times per month
Field Parameters daily
Pond A-4 Plutonium, Uranium, Americium weekly when not discharging
Pond C-2 Plutonium, Uranium, Americium weekly, 4 weeks prior to
' discharge
JPond C-1 Gross alpha/beta daily
Flow daily
Tritium daily
Plutonium, Uranium, Americium weekly composites
Field Parameters daily
750/904 gross alpha/beta during precipitation events
Pad pH during precipitation events
Runoff Nitrate during precipitation events
Cyanide during precipitation events

Target Analyte List Metals plus Mercury

during precipitation events

Volatile Organic Analytes {(CLP)

during precipitation events

Amonia

during precipitation events

Field Parameters

during precipitation events

Taken from: EG&G (1993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993.




Table 3.—-Continued

LOCATION |ANALYTES {IFREQUENCY
750 Culvert lgross alpha/beta weekly
Total Dissolved Solids [weekly
Nitrate weekly
| Tritium weekly
pH weekly
Field Paramezters weekly
Footing Gross alpha/beta quarterly
Drains& Tritium jquarterly
Building pH quarterly -
Sumps Target Analyte List Metals quarterly
(18 sites)* | Volatile Organic Analytes (method 524.2)* Three quarterly samples initially, on an
- - as-needed basis thereafter,
Semi-Volatile Organic Analytes (CLP)* minimum of annual analysis *
Field Parameters (conductivity, temperature) * iquarterly
TDS, Total Nitrates* quarterly ®
Building 124 |Volatile Organic Analytes bi-annually
Water Unregulated Organics quarterly
Treatment pross alpha/beta jquarterly
Plant (Sate INitrate |annually, February
Drinking Strontium-90 {annually, February
Water Act) (Tritium annually, February
Meztals annually
|Anions, Alkalinity jannually
|Corrosivity bi-annualiy
|Copper and Lead Monthly July to December
Micro Coliform imonthly
Onsite Tap |Toztal Coliform quarterly
Water ) |
(SDWA) {
30 Sites |

*Changes as per telecom with Leslie Dunstan on November 18, 1993.

Taken from: EG&G (1993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993.

W




Table 4.-Summary of Surface-Water and Sediment Sampling for the Los Alamos

National Laboratory (LANL) Research Program.

Project Manager

LOCATION ANALYTES [FREQUENCY
Sewage Treatment Plant, Pond A-4, Pond B-5, LANL LIST |Monthly
Pond C-2 ' ’

_|Pond A-1, Pond A-2, Pond A-3, Pond B-1, Pond B-2, LANL LIST |Quarterly
Pond B-3, Pond B-4, Pond C-1 :
Stream Water per LANL LIST |40 per year
Project Manager
Sediment Samples per LANL LIST |40 per year

Taken from: EG&G (1993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. .




Table 6.—Sample Volume, Container, and Preservation Requirements for

Analytes in the Event-Related Surface-Water Monitoring Program.

Volume of | Volume
Individusl Required
Samples for
from Auto- |Analytical Analytical
Class of Analytes {sampler Methods Preservative Container Methods
Total
Target Analyte Nitric Acid to CLP-Metals
List (TAL) Metals 1 Liter 100 ml pH<2 Polyethylene SWB46-GFAA
Total Nitric Acid to -
Non-TAL Moetals 1 Liter 100 mi pH<2 Polyethylene CLP & SW846
ICPAES &
GFAA
Total - Nitric Acid to
Radionuclides 4 Liters 4 Liters  |pH<2 Polyethyiene GRRASP
-Pu, U, Am :
-Grogs Alphs
-Gross Beta
-Tritium (only at
GS11, GS12, and
GS13)
Water-Quality
Parameters
-Anions 1 Liter for | 1 Liter plus |Cool to 4 degrees [Polyethylene 300.0
-Alkalinity all con- 250 mi - Polysthylene 310.1
-Conductivity stituents " Polysthylene 120.1
-TSS,TDS pius 250 mi - Polysthylene 160.1,160.2 -
Nitrate/Nitrite - N for Total P. " Polysthyiene 353.1
-Total P - Polyethylene 365
BOD 2 Liters 2 liters Cool to 4 degrees |Poly or Glass SW846
VOAs 120 m!l*® 3x40mi |Cool to 4 degrees |Glass VOA Vial CLP
{Manually HC! to pH<2 502.2
Collected)
TCL Semi-VOAs 2L* 2x1 L Cool to 4 degrees |Amber Glass 624
{Manually
Collected)
Pesticides/PCB 350 mi 350 mi Cool to 4 degrees | Amber Glass 508
{Manually
Coliected)

{GRRASP = Genersal Radiochemistry and Routine Analytical Services Protocoil

*Changes as per written instructions by Greg Wetherbee on November 4, 1992,

Taken from: EG&G {1993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993.
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APPENDIX D
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT

This appendix contains supplemental information regarding calculation of RfDo’s, background
studies and models for chemical carginogency, and effects of radiation on human health.

Calculation of Reference Doses

Oral Reference Dose (RfDo) values (in units of milligrams per kilograms per day [mg/kg/day])

are typically calculated by dividing a NOEL, NOAEL, or LOAEL dose (in units of

mg/kg/day) by an uncertainty or safety factor that typically ranges from 10 to 10,000.
Thereafter, the RfDo is rounded to one significant figure. The NOEL, NOAEL, and LOAEL

are defined as follows:

NOEL: No Observed Effect Level-The dose at which there are no statistically
or biologically significant increases in the frequency or severity of effects
between the exposed population and the corresponding control
population (i.e., no measurable effects are produced at this dose).

NOAEL: No Observed Adverse Effect Level-The dose at which there are no
statistically or biologically significant increases in the frequency or
severity of adverse effects between the exposed population and the
corresponding control population. Effects are produced at this dose, but
they are not considered adverse.

LOAEL: Lowest Observed Adverse Effect Level-The lowest dose of a chemical in
‘ a study or group of studies that produces statistically or biologically
significant increases in the frequency or severity of adverse effects

between the exposed population and its appropriate control.

RfDo values are derived from the NOEL, NOAEL, or the LOAEL for the critical toxic effect

- by the consistent, conservative application of uncertainty factors (UFs) and modifying factors

(MFs), as follows:

RfDo = CE/(UF x MF) 1)
where:
RfDo = Chronic (or subchronic) Oral Reference Dose (rounded to one significant
figure)
CE = Lowest critical or no effect level (i.e., NOEL, NOAEL, or LOAEL)
UF = The product of one or more uncertainty factors

MF = Modifying factor

UFs are generally applied as multiples of 10 (although values less than 10 are sometimes used), .

with each factor representing a specific range of uncertainty inherent in extrapolating data.to
derive a "safe concentration” for human exposure.




APPENDIX D
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT
(Continued)

To derive the RfDo values, UFs are applied as follows:

. If the NOAEL i1s based on human data, a UF of 10 is usually applied to account
for variation in sensitivities among individuals. It is intended to protect
sensitive subpopulations (e.g., the elderly and children).

; " If the NOAEL is based on animal data, an additional UF of 10 is used to

account for the interspecies variability between humans and other animals.

. If the NOAEL is derived from a subchronic instead of a chronic study, an
additional UF of 10 is applied to extrapolate a subchronic value to a chronic
value.

. If an LOAEL is used instead of an NOAEL, an additional UF of 10 is used to
account for the uncertainty associated with extrapolating from LOAELs to

NOAELs.

In addition to the UFs listed above, an MF can be arbitrarily applied. MFs range from 1 to

10 and reflect a qualitative professional assessment of additional uncertainties not specifically

addressed by the above-mentioned UFs. The default MF value 1s 1.0.

Background Studies and Models for Chemical Carcinogenicy

Evidence of chemical carcinogenicity originates primarily from two sources: lifetime studies
with laboratory animals and human (epidemiological) studies. For most chemical carcinogens,
animal data from laboratory experiments represent the primary basis for the extrapolation.
Major assumptions arise from the necessity of extrapolating experimental results: across species
(from laboratory animals to humans); from high-dose regions (to which laboratory animals are
exposed) to low-dose regions (levels to which humans are likely to be exposed in the
environment); and, across routes of administration (inhalation versus ingestion). Federal
regulatory agencies have traditionally estimated human cancer risks associated with exposure
to chemical carcinogens on the administered-dose basis according to the following approach:

. The relationship between the administered dose and the incidence of cancer in
animals is based on experimental animal bioassay results.

K The relationship between the administered dose and the incidence of cancer in
the low-dose range is based on mathematical models.

J The dose-response relationship 1s assumed to be the same for both humans and
animals, if the administered dose is measured in the proper units.




APPENDIX D
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT
(Contmued)

Thus, effects from exposure to high (adrmmst:ered) doses are based on experimental animal
bioassay results, while effects associated with exposure to low doses of a chemical are generally

estimated from mathematical models.

For chemical carcinogens, EPA assumes a small number of molecular events can evoke changes
in a single cell that can lead to uncontrolled cellular proliferation and tumor induction. This
mechanism for carcinogenesis is referred to as stochastic, which means that there is
theoretically no level of exposure to a given chemical that does not pose a small, but finite,
probability of generating a carcinogenic response. Since risk at low exposure levels cannot be
measured directly either in laboratory animals or human epidemiology studies, various
mathematical models have been proposed to extrapolate from high to low doses (i.e., to
estimate the dose-response relationship at low doses). The three most frequently used models
are the one-hit model, the log-probit model, and the multlstage model. The one-hit model is
based on the premise that a single molecule of a contaminant can be the single event that
precipitates tumor induction (Cornfield, 1977). In other words, there is some finite response
associated with any exposure. The log-probit model assumes that a response is normally
distributed with the logarithm of the dose (Mantel et al., 1971).

This theory seems to have little scientific basis, although some physiological parameters are
lognormally distributed. This model usually yields much lower potency estimates due to the

implied threshold at lower doses.

Currently, regulatory decisions are based on the output of the linearized multistage model.
The basis of the linearized multistage model 1s that multiple events (versus the single-event
paradigm of the one-hit model) may be needed to yield tumor induction. The linearized
multistage model reflects the biological variability in tumor frequencies observed in animals
or human studies. The dose-response relationship predicted by this model at low doses is
essentially linear. Use of this model provides dose-response estimates intermediate between
the one-hit and the log-probit models. It should be noted that the slope factors (SFs) calculated
for nonradiological carcinogens using the multistage model represent the 95th percentile upper
confidence limit on the probability of a carcinogenic response. Consequently, risk estimates
based on these SFs are conservative estimates representing upper-bound estimates of risk where
there is only a 5 percent probability that the actual risk is greater than the estimated risk.

Most models produce quantitatively similar results in the range of observable data, but yield
estimates that can vary by three or four orders 6f magnitude at lower doses. Animal bioassay
data are simply not adequate to determine whether any of the competing models are better
than the others. Moreover, there is no evidence to indicate that the precision of low-dose risk
estimates increases through the use of more sophlstlcated models. Thus, if a carcinogenic
response occurs at the exposure level studied, it is assumed that a similar response will occur
at all lower doses, unless evidence to the contrary exists. '




APPENDIX D
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT
(Continued)

For radionuclides, human epidemiological data collected from the survivors of the Hiroshima
and Nagasaki bomb attacks form the basis for the most recent extrapolation put forth by the
National Academy of Science (1980). Conversely, for most nonradiological carcinogens,
animal data from laboratory studies represent the primary basis for the extrapolation.
Furthermore, in the past, risk factors for radionuclides have generally been based on fatalities
(i.e., the number of people who actually died from cancer), while SFs for nonradiological
carcinogens are based on incidence (i.e., the number of people who developed cancer).

Effects of Radiation on Human Health

Tonizing radiation has sufficient energy to interact with matter and produce an ejected electron
and a positively charged ion. These positively charged ions, known as free radicals, are highly
reactive and may combine with other elements or compounds within a cell to produce toxins
or otherwise disrupt the chemical balance, which results in mutations or other deleterious
effects. Radionuclides are characterized by the type and energy level of the radiation emitted.
Radiation emissions fall into two major categories: particulate (electrons, alpha particles, beta
particles, protons) or electromagnetic (gamma and x-rays) radiation.

The general health effects of radiation can be divided into stochastic and nonstochastic effects,
ie., those health effects related to dose and those not related to the dose. The risk of
developing of cancer from exposure to any amount of radiation is a stochastic effect.
Examples of nonstochastic effects include acute radiation syndrome and cataract formation,
both of which occur only at high levels of exposures.

Radiation can damage cells in different ways. First, the radiation can cause damage to the
strands of genetic material, DNA, in the cell. The cell may not be able to recover from this
type of damage, or the cell may live on but function abnormally. If the abnormally
functioning cell divides and reproduces, a tumor or mutation in the tissue may develop. The
rapidly dividing cells that line the intestines and the stomach and the cells that make blood
in the bone marrow are very-sensitive to this kind of damage. Organ damage results from the
damage caused to the individual cells. This type of damage has been reported with doses of
10 to 500 rads. Acute radiation sickness is seen only after doses of greater than 50 rads. This
dose is usually only received by personnel in close proximity to serious nuclear accident.

When the cells damaged by radiation are reproductive cells, genetic damage can occur in the
offspring of the person exposed. The developing fetus is especially sensitive to radiation. The
type of malformation that may occur is related to the stage of fetal development and the cells

that are dlfferentlatmg at the time of exposure. Radiation damage to children exposed while

in the womb is related to the dose the pregnant mother received. Mental retardation is
another possible effect of fetal radiation exposure.







' APPENDIX D
SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT

All information in this introduction and appendix was excerpted or summarized directly from
the following EG&G Statistical Application Reports created for the pond water quality risk
assessment: A _

SA-93-012  Statistical Determination of Proposed Contaminants of Concern for the
Pond Water Quality IM/IRA. June 7, 1993. '

SA-93-014  Summary Statistics for the Pond Water Quality IM/IRA. July 30, 1993.

SA-93-015  Summary Statistics in Support of the Risk Assessment for the Pond
Water Quality IM/IRA. July 30, 1993. o

Determination of Proposed Contaminants of Concern (PCOCs)

PCOC:s were identified in pond water through a statistical comparison of background and site
data. If levels of an analyte were statistically significantly greater in the site data, the analyte
was classified as a PCOC and used in the risk assessment process described in Section 2.5 and
in Tables D-1.1 through 1.8.

The statistical determination of PCOCs through comparisons of background and site data were
complicated by the presence of nondetects at multiple detection limits. The branching
flowchart for selecting appropriate statistical methodology was presented in the Statistical
Applications report SA-93-010 for OU 2 and is contained on the following page. In this
flowchart, two cases use non-statistical criteria for PCOC determinations. In the first case, for
volatile organic analytes/semi-volatile organic analytes (VOAs/SVOA:s), no background levels
are expected; therefore, no background comparison is made. Instead, an administrative
convention is used which labels analytes PCOC:s if a standard is exceeded or if five percent or
more detects are present. In the second case, if fewer than ten percent detects have been
observed for both site and background data, statistical comparisons are not practical; therefore,
PCOC determination is based only on the exceedance of a standard. In this latter case, the
designation is referred to as a "potential COC."

For the remaining cases identified in the chart, statistical comparisons of site and background
data are made. For large numbers of non-detects, a nonparametric scores approach was
recommended in the OU 2 report. This scores approach reduces to the common Mann-
Whitney/Wilcoxon nonparametric rank test for comparing two groups of data when no
nondetects are present. It was shown in the OU 2 report that essentially identical PCOC
determinations result if the scores test approach is used, even for the cases of no or minimal
numbers of nondetects. For this reason, the scores approach was used in this report for all
statistical comparisons, primarily to avoid the questionable practice of nondetect replacement
and the tedious analysis sequence including sample size considerations, goodness-of-fit testing,
data transformations, and variance testing for the many analytes involved. Again, it is
emphasized that using the scores approach universally rather than branching to a t-test or
Mann-Whitney/Wilcoxon test in the flowchart will only very rarely generate a different
PCOC conclusion, and in such cases anomalous data such as outliers are likely the cause of
the different determination. '
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SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT
(Continued)

The p-values below 0.05 in Tables D-1.1 through D-1.8 indicate that site values are elevated
relative to -background or literature comparison values, and the result is a PCOC
determination. The statistical source of these p-values is the scores test described above. The
0.05 level for the p-value is the Type I error probability of obtaining a sample which leads to
a PCOC determination when in fact the underlying site analyte levels are not elevated relative
to background.

Determination of Mean Values in Summary Statistics

Means for background and site data were calculated to facilitate risk assessment. However, it
is crucial to note that means are fairly volatile estimates of the data set in the presence of
nondetects and outliers, occurrences which are common in environmental data. It could even
be the case that a PCOC determination would be made by the nonparametric ranking
methods when the background mean was greater than the site mean. This would occur if

extreme outliers were present in the background while the bulk of the site data was in fact
elevated relative to the bulk of the background data Means are highly affected by such

outlying values.

In addition, it is essential to note that the mean, median, 85th percentile, and interquartile
range values displayed in Tables 1-5 require special treatment for the non-detect values at
varying detection limits. For small numbers of non-detects (less than 20 percent), the statistical
measures computed should be relatively insensitive to the handling of non-detects. For larger
numbers of non-detects, no good method of handling the many non-detects at multiple
detection limits exists. The shortcomings of using such statistical measures in these cases

should be realized.

The convention for handling the non-detect values when calculating mean values was uniform
replacement. For example, if four non-detects were observed at the detection limit value of
10.0, they were replaced by the values 2.0, 4.0, 6.0, and 8.0. Note that in many cases this
could result in the maximum reported value for an analyte actually being a replacement value

~ for a non-detect. Since this is a poor alternative, any non-detects that were more than twice

the maximum detected value for all pond locatlons were omitted from the summary statistics
computation. :



SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT
(Contmued)

Other Information Not Included in This' Text

Not all statistical information generated in support of the risk assessment is included in this
appendix due to volume considerations; however the tables included in Section 2.5 and this

appendix should provide adequate information for most purposes. Information generated but
not included in this appendix follows:

1) Box and whisker plots used in PCOC determinations;

2) Various tables and graphs involving summary statistics for the ponds including
minimum detect and nondetect values;

3) Statistical tables and graphs involving distribution tests for normal and
lognormal distributions; and

4) Printout of the data set.
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[CALCIUM 27984615 35650} 45800 13 13 v 24924.572| 06761.525| 74500 125] 125 0] 0.1262] NO YES
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 HUMAN HEALTH RISK ASSESSM

C's: Site 1 - Ponds Al and A2

(page 2 of 2)

SITE BACKGROUND SCORES HUMAN COMMENTS

DETECTION | SAMPLE LOGNORMAL MAX DETECTION SAMPLE TEST P NO OF POTENTIAL HEALTH

Contaminant cwece SAMPLEMEAN | MAXDETECT | cocquency | s [Troo DEVECT] SAMPLEME) 5% un oeieet | eaueney | sze  |TPONTORESY) v | exceepances coc coc
VOA/ SVOA/ PESTICIDES M (ug/m {ug/M (ug/M (ugM (ug/m
ACETONE NA 655 15 1 10 10 R B Y[ detects S
BIS(2-ETHYLHEXYL)PHTHALATE 1.8 22.875| 220 1 12 8.33 27.5.23 N/A 0 16 0] N/A| 1 YES 1 exc.,1/10 detects, pot. kab contam.
1,23 TRICHLOROBENZENE N/A 00855 on 1 n 9.9 o No Witastects |- TE B
1.2.4 TRICHLOROBENZENE N/A] 0.0558 0.12] 1 12 8,33 0 !10 . l/l?defects
BENZENE, 1.2.4-TRIMETHYL N/A 0.0564 0.2 i n 9.09 0 NO ] "-‘ t
HEXACHLOROBUTADIENE 0.45 0:07 0.29 1 12 8.33 0| N_C?
NAPHTHAIENE 0.0028 0.1483 0.68 1 12] 833 1 YES " 10x
TETRAGdLQROETHFNE 0.8 0.0792] 0.68] 2| 12 16.67| 0 YES YE,S . 2/12 detects .
TRICHLOROETHENE o oy 054 q 1w 1667 0 e " ¥ES: i[on2stents -
C15-1,3-DICHLOROPROPENE 10 0.08 0.4 1 12| 8.33 0 NO 1/12 detects
. N¢ B Ao R

IN-BUTYLBENZENE A 0.1491 0.64 1 n 9.00 o no 11 daects & "™
ATRAZINE 3 1.0458; 3 10| 12 83.33] 0 YES 10/12 detects
NOTES:

1. Foust, Samuel. 1981. "Chemiistry of Natural Waters". Ann Arbor Sclence.
2. Hem, John. USGS. 1989, "Study and Interpretation of the Chemical Characteristics of Natural Water' Water Supply Paper 2254,

3. EPA. 1979. "Water-related Environmental Fate of 129 Priority Pollutants. Volume I: Introduction and Technical Background, Metals and Inorganics, Pesticides and PCBs". NTIS/PBBO—204373.

4. Fergussen, Jack E. 1989. “The Heavy Elements: Chemistry, Environmental and Health Effects”.
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Tabl 7

HUMAN HEALTH RISK ASSE

T COC's: Site 7 - Pond C2

(page lof 2)
SITE scouts POTENTIAL £SSENTIAL COMMENTS
LOGNORMAL DETECTION PERCENT LOGNORMAL 95% | MAX PERCENT TEST P-
Contaminant SAMPLE MEAN '“::“M MAXDETECT | cqutney [AMPESTE ey | SAMPEMEAN wm oeteer woxoertet | vatue coc NUTRIENT
RADIONUCLIDES ©cin ) ©cin o) wom | ecim
AMERICIM 241 0012 o018 0,082 1) o004 om3| ooz 82 o]  vEs
CESUM-137 00% 0172 051 2| . oo nisel 17 7 oavd  NO
PLUTONIUM-239/240 0022 0.029| 0.3 32 0.004 oo oo &) 0.000) vES
STRONTIUM-89.90 0452 051 084 2 0548 193 14 57 07085  NO
85.109) 142,63 540 P sias2]  lamses] 560 53 0357 NO
URANIUM-233,234 12n 1.48 24 2 0.458 13610 259 &0 o001l vES
URANIUM-235 0128 o] 062 27 04 ows 02 5] ool ves
URANIUM-238 1514 1,849 408 7 036 1 1ed 54 oo01|  ves
METALS wan (0] (wam G (o g/
Fuumww 1767 5475 641 v 2) 27| szl soaen|  sexl 22 o921 No oy
ANTIMONY 1239 1778 N/A o 2 100 123 s528] 268 wil wal N o dotects
NC 243 385 4] v 2) 3.4 1781 sim| 29 © ossi| oo  ves v siohtly elovatod, Wit BG ferciire g
BARIUM 8384 9225 xw 2 2 o 67617 aer| 304 184 oom| v 9
BERVLLM 0.505] 1004 04 1 2) 95 0943 4758 84 a1l nAl  No N
cADMUM 1@ 2451 29 1 2 952 1784 642  NA w| wal o
cALCM 45259 51047 109000, 7 bzl of 204572 oererss| 74600 o ool ves YES
cesum 198.4 51 1100] 4 2 s26] 2487 1551727 ao0) 913 oosisl  no
cHROMUM 2.409) 3567, N/A o 2 100] 4234 1688 8 03| 09765 - NO hodetects
cosatt 2788 a9 N/A| of 2| 100} 2.398] 9.254) 79| 932l NA| NO o dotocts
coppeR 4184 733 e o 2 727 619 8408 154 04 oses| NO T
Ron 272048 7283 1140) 18 2 182  1xsess]  esaem| 2630 78] oom|  no ves essontict nutient
LeAD 5.508) 1.9 73 7 2 8.2 2044 8567 2) 644 03823 ¥Es only 1 detedt alevatad out of 7122 date
Lmam 1356 V785 136 n i 289 um s 114 &2 omoll  ves 40 p vae, meanBG
IMAGNESUM 14304 15295 17000 2 2| o swosie] s e 102 oo YES " vEs wsanticl naent ©
MANGANESE 214 1563 1000 19 2 136 wa7|  assise  a0sol 89l oomzl  ves
MERCURY 0.12) 020 o 2 2 909 014 0sx| 14 as  wnal wo .
MOLYBDENUM 9.200 1881 a8 2 18 889 5279 23| 21 ors o2m|  vis
NCIEL 6277 1082 7 2 09 7.384 w2 sdgl 075  NO
POTASSIUM 6268 994 1700) 21 2 as|  sars|  sa320¢|  e700) 2| ooo| v YES
SELENTUM 185 2885 102 4 2 814 1978 5402 2 osi| oooor|  vEs B
SILCON 910 N/A] 9104 1 1 [+ 586‘.&?7 19227.637| 11700 0] 09544 NO
SIVER 2027 2965 3 i 2 9.5 2854 naz| 79l wal osid N '
SoDLM 8% 52879 s100} 2 2 of es9n| 3052976  45400) o8l ooml|  ves YES ossantcl nuttont
STRONTIUM 218 3854 X 18 P 10 195504 24w a8 ¢ ooom YES i 90 b votuo, 1o = 1.7 B -
HALLUM 0925 1913 NIA od 2 10 104 asss| a4 wol wal  No
™ 12,15 1833 A o 18 100 26m 82| 180 81| o978 | O
ANADRIM 339 4945 4 4 22 814 7.834 ams 182 70| ogl ™o
0% 885 %) " 2) 50 B2 26w a0 25| osed  ves
INORGANICS (g (ugM (ua/ {am (1)) oM
lcvanDE 5,175} 1053 N/A o i 100 0,004 oo1| 00404 o2 NA NO hodetech *. T T YT
NITRATE 104.4 N/A| 310G 3 3 .0 015§ N/A 0.25 50l 00414 YES §gpm on, 1/2 dgpecy,h s(;
NITRATE/NTRITE 0. 0321 1 w o« ng 0.39 am|[ a3 " o4 o  no
NITRITE o.oz:I 0.024 0024 3 5 94 0012 0054 0058 9l  nal  no




Tabl 7

HUMAN HEALTH RISK ASSE

TCOC's: Site 7 - Pond C2

(page 20l 2)
SITE BACKGROUND SCOoRES HUMAN COMMENTS
DETICTION B MAX DETECTION TEST P NO OF HEALTH
Contaminant CWACC STANDARD| SAMMEMEAN | MaxoemEcT | L [sAMAE OETECT| SAMPLE MEAN on oerecr | regoutncy [PAMPUESTE PERCENTORTECT| L exceroances  |POTENTALCOG
VOA/ SVOA/ PESTICIDES am [(Cel))] oM (ug/m (ug/m (ug/y
METHYLENE CHLORIDE 7] 288 10| 1 s 867 288 17.26 a 14 89 157] o907 7 YES NO  [reigp votie, pot. kit Contartingnd
TETRACHLOROETHENE 03| 2.584] 13 1 105 095 ¥ YES NO  lont 17105 detects L
BIS (2 - ETHYLHEXYL) PHTHALATE 1.8} 8304 44 4 23| 17.39] 8.304 11.82|N/A 0 161 o om4 4 YES NO  |pot. kb contaminant
1.1,1 - TRICHLOROETHANE 200 0.1468 0.83] 2 2 9.09 0 YES YES  |222detects
ATRAZINE 3 0.219) } as] & £6.18 0 YES YES _ |45/68 dotocts f
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Table 8

HUMAN HEALTH RISK ASSESSME

's: Site 8 - Landlfill Pond

(pogo 201 2)
STE ey WUMAN COMMENTS

PSR G O PSS, Y [ —— - 1y e me—" ) o
[VOA/ SVOA/ PESTICIDES (ugm {ugM (g (ug/m van wan
1,1 DICKLOROETHANE N/A 6382 19 13 ¥ 7047, 0 YES YES  |isnrostecn T
1,2 DICHLOROETHENE N/A] 4,353 14 ¢ 7 352 [4 YES YES  |6/17 detects
2 - BUTANONE NiA 1065 7 i 17.68 0 ¥Es YES * [5/17 detecn .
4 - METHYL- 2 - PENTANONE N/A] °.03 12) 2 V7] 176 ] YES YES  [2/17 getects
ACETONE NA 491 120) s g 31.25) 0 yes Y5 pantdetect i
(CARBON DISWLFIDE N/A] 2704 o } 1 588 o NO
CHLOROETHANE A 1524 34 I Y 56,82 0 VES - YE§  [snéaetecn T
ETHYL BENZENE 6801 1297 19 14 17! 8235/ Q YES YES 417 detects
METHYLENE CHLORIDE 47 1562 190 g 2.4 4794 2% [V 153 05084 5 NO NG " nsg p vatue, peterial i conaming T
TOLUENE Tooo) 432 88 1 1 08.24 ) ves YES 15117 detects
TOTAL XYLENES A 1478 2 1) W 76.47] o ves YES fianzdeween AT
IVINVL ACETATE N/A] 7.568 ) ! i 588 ) o No
0 - XYLENE NA 5167 8 2 3 67 ] ves YEs  [Scetec . T T
2 - METHYLNAPTHALENE N/A] 2333 ) 3 3 100 0 YES YES  |3/3 cetech
4 - METHYLPHENOL A n 24 \ 3 1.3 ) NO S e
NAPHTHALENE : ooozs] 267 %) 3 3 100) 3 YES YES |33 detocn







TABLE D-2.1
HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 1 - Ponds A1 and A2

|

LOGNORMAL 95%
RADIATION DOSE|  COMMNTED
CONTAMINANT sz:im;gu El;(?ogﬁsiMPEOAl:l’ AVERI:J:‘;AEK: ALY omavsioreractor | ORAL :g::mcs CANCER RISK ggm"};‘u‘:;':‘ HAZARD QUOTIENT | CONVERSION El EFFECTIVE DOSE
CONGENTRATION FACTOR  |RATE EQUIVELENT
RADIONUCLIDES (Ci/m (pCi/M (pCi/day) SFo (risk/pCi) (LECR) (%) (HQ) (mrem/pCi) | (mrem/year)
AMERICIUM-241 0.018 0.034 0.065 2.4E-10 N/A 8.6E-08 3.4% N/A 3.6E-03 0.087
PLUTONIUM-239/240 0.022 0.028 0.054 2.3E-10 6.8E-08 2.7% 3.5E-03 0.069
URANIUM 233,234 3.346 3.872 7.426 1.6E-11 6.5E-07 25.5% 2.9E-04 0.783
URANIUM-235 0.203 0.313 0.600 1.6E-1 5.3€-08 2.1% 2.7E-04 0.058
URANIUM-238 4917 5.765 11.056 2.86-11 1.76-06 66.4% 2.5E-04 1.027
TOTAL 2.6E-06 100% TOTAL | 2.025
METALS,INORGANICS, SFo RDo
VOA/SVOA/PESTICIDES (ug/M) (ug/H (mg/kg-day)| (risk/(mg/kg-day)) | (mg/kg-day) (LECR) %) (HQ)
LITHIUM 44.777 48.778 1.3E-03 N/A N/A
STRONTIUM 339.615 394.417 1.1E-02 0.6 0.018
TETRACHLOROETHENE 0.0792 0.23 6.3E-06 5.20E-02 -0.01 1.4E-07 3% 0.001
TRICHLOROETHENE 0.0817 0.328 9.0E-06 1.10E-02 4.26-08 1%
ATRAZINE 1.0458 1.815 5.0E-05 2.22E-00 0.035 4.7E-06 Q6% 0.001
TOTAL 4.9E-06 100% 0.020




TABLE D-2.2
HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 2 - Ponds A3 and A4

. |

LOGNORMAL 95% UCL RADIATONDOSE |  COMMNTED
SAMPLE MEAN AVERAGE DAILY ORAL REFERENCE RELATIVE RISK
CONTAMINANT FOR MEAN EXPOSURE ORAL SLOPE FACTOR CANCER RISK HAZARD QUOTIENT| CONVERSION | EFFECTIVE DOSE
CONCENTRATION | "7 CONCENTRATION INTAKE DosE CONTRIBUTION FACTOR RATE EQUIVELENT
RADIONUCLIDES (pCim (pCiMm (pCl/day) 8Fo (risk/pCi) - (LECR) (%) (HQ) (mrem/pCl) (mrem/year)
URANIUM-233,234 1.378 1.613 3.093 1.6E-11 2.7E-07 32.8% N/A - 2.9E-04 0.326
URANIUM-235 0.084 0.104 0.199 1.6E-11 1.7e-08 2.1% 2.78-04 0.019
URANIUM-238 1.542 1.83 3.510 2.8E-11 5.4E-07 65.1% 2.5E-04 0.326
JOTAL 8.3E-07 | 100.0% TOTAL 0.672
METALS,INORGANICS, SFo RfDo
- |VOA/SVOA/PESTICIDES (ug/M (ug/m (mg/kg-day) l(risk/(mg/kg-day))] (mg/kg-day) (LECR) (%) He)
BARIUM 84.324 88.61 2.4E-03 7.00e-02 0.035 N/A N/A
NITRATE/NITRITE 2.942 3.724 1.0E-04 1.60E+00 0.000
NITRITE 0.125 0.196 5.4E-06 1.00E-01 0.000
DICAMBA 0.475 3.5 9.6E-05 3.00e-02 0.003
ATRAZINE 0.7281 1.625 4.2E-05 2.22E-01 3.50E-02 4.0E06 90% 0.001
SIMAZINE 0.1563 0.308 8.4E-06 1.20E-01 2.00E-03 4.3E07 10% 0.004
TOTAL 4.4E-06 | 100.0% 0.043




HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 3 - Ponds B1 and B2

~ TABLE D-2.3

LOGNORMAL 95% UCL RADIATION DOSE COMMITTED
CONTAMINANT cg:é?zm'::::" p;?:r r::s:: mnosN b ;‘l':m;‘“ ORAL SLOPE FACTOR om:s;::mc: CANCER RISK ;mu#so: HAZARD QUOTIENT cz:v;giou nﬁm Nm
RADIONUCLIDES (pCIN) (pCi/M (pCi/day) SFo (risk/pCl) {LECR) (%) (HQ) (mrem/pCl) | (mrem/year)
AMERICIUM-24} 0.021 0.038 0.073 2.4E-10 N/A 9.6E-08 9% N/A 3.6-03 0.097
PLUTONIUM-239/240 0.05 0.079 0152 2.3€-10 1.9807 18% 3.5£-03 0.196
URANIUM 233,234 1.37 1.76 3.375 1.6E-1 3.0807 28% 29E-04 0.35%6
URANIUM-235 0.092 0.125 0.240 1.6E-11 2.1E-08 % 2.78-04 0.023
URANIUM-238 1.254 1.481 2.840 2.8€-11 ! 4.4e07 42% 2.5E-04 0.264
' TOTAL 1.0E-06 100% TOTAL 0.936
METALS,INORGANICS, SFo RfDo .
VOA/SVOA/PESTICIDES (ug/m (ug/m (mg/kg-day)| (risk/(mg/kg-day)) | (mg/kg-day) (LECR) (%) (He)
LITHIUM 19.32 25.25 6.9E-04 N/A N/A
STRONTIUM 273 308.8 8.5-03 6.00E-01 0.014
ACETONE 37.038 156.6 4.3E-03 1.00E-02 0.429
TRICHLOROETHENE 4.375 5.48 1.5E-04 1.10E-02 1.10E-02 7.0E07 5% 0.014
cis - 1,2 - DICHLOROETHENE 33 1.631 4.5€-05 1.00E-02 0.004
CARBON TETRACHLORIDE 0.3083 1.103 3.0e05 1.3CE-0) 7.00E-04 1.7E06 12% 0.043
CHLOROFORM 0.2158 0.708 1.9E-05 6.10E-03 1.00E02 5.1E-08 0% 0.002
TETRACHLOROETHENE 0.2133 1.857 5.1E-05 5.20E-02 1.00E-02 1.1E-06 8% 0.005
TRICHLOROETHENE 3.0775 8.35 2.3E04 1.10E-02 1.10E-02 1.1E-06 8% 0.021
VINYL CHLORIDE 0.1783 0.414 1.1E-05 1.9 9.2E-06 66%
cls - 1,2 - DICHLOROETHENE 0.75 3.4 9.3E-05 1.00E-02 0.009
TOTAL 1.4E-05 100% 0.542




| TABLE D-2.4
HUMAN HEALTH RISK ASSESSMENT COC's: Site 4 - Pond B3

LOGNORMAL 95% UCL RADIATION DOSE
SAMPLE MEAN FOR MEAN EXPOSURE AVERAGE ORAL REFERENCE RELATIVE RISK COMMITTED EFFECTIVE
CONTAMINANT CONCENTRATION POINT DAILY INTAKE | ORALSLOPEFACIOR DOSE CANCER Risk conmisution | MAZARD QUOTIENT C",’:‘g’g:’" DOSE RATE EQUIVELENT
CONCENTRATION
RADIONUCLIDES ®CIM (PCY) (pCl/day) SFo (risk/pCl) (LECR) (%) (HQ) (mrem/pCl) (mrem/year)
AMERICIUM-241 0.027 0.070 0.134 2.4E-10 1.8E-07 65.8% N/A 3.6E-03 0.178
PLUTONIUM-239/240 0.018 0.038 0.073 2.3E-10 9.2E-08 34.2% 3.56-03 0.094
TOTAL 2.7E-07 100% TOTAL 0.272
METALS,INORGANICS, 8Fo RMDo
VOA/SVOA/PESTICIDES (ug/h) (ug/) (mg/kg-day)| (risk/(mg/kg-day)) | (mg/kg-day) (LECR) (%) (HQ)
INITRITE 0.636 1.2908{ 2.489 1.00E-01 0.0004 N/A N/A
1,4 - DICHLOROBENZENE 0.092 0.243 0.466 2.40E-02 8.00E-01 6.8E-08 7% 0.000
BROMODICHLOROMETHANE 0.7 0.714] 1.369 6.20E-02 2.00E-02 5.2E-07 52% 0.001
CHLOROFORM 29 3.809| 7.305 6.10E03 1.00E-02 2.7E07 27% 0.010
TETRACHLOROETHENE 0.04 01221 0.234 5.20E-02 1.00E-02 7.4e-08 8% 0.000
TRICHLOROETHENE 0.078 0.4421 0.848 1.10E02 * 5.7E-08 6%
TOTAL 9.9E-07 100% 0.012




TABLE D-2.5 ,
HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 5 - Ponds B4 and B5

LOGNORMAL 95% UCL] RADIATION DOSH  COMMITED
SAMPLE MEAN FOR MEAN EXPOSURE | AVERAGE DAILY ORAL REFERENCE RELATIVE RISK EFFECTIVE DOSE
CONTAMINANT CONCENTRATION POINT INTAKE ORAL SLOPE FACTOR DOSE CANCER RISK CONTRIBUTION HAZARD QUOTIENT co&gnos;ou RATE
CONCENTRATION EQUIVELENT
RADIONUCLIDES (pCi/N (pCiM (pCi/day) SFo (risk/pCi) (LECR) (%) (HQ) (mrem/pCl) | (mrem/year)
PLUTONIUM-239/240 0.009 0.012 0.023 2.3E-10 N/A 2.9E-08 4.5% N/A 3.5603 - 0.030
TRITIUM 197.830 287.482 5561.335 5.4E-14 1.6E07 25.6% 6.4E-08 0.013
URANIUM 233,234 0.906 1.079 2.069 1.6E-11 1.8E-07 28.5% 2.9E-04 0.218
URANIUM-238 0.774 0.897 1.720 2.8E-11 2.6E-07 41.4% 2.58-04 0.160
TOTAL 6.4E-07 100% TOTAL 0.421
[MeTALs,INORGANICS, oFo RDo
VOA/SVOA/PESTICIDES (ug/h (ug/l) (mg/kg-day) | (risk/(mg/kg-day)) | (mg/kg-day) (LECR) (%) (HQ)
LITHIUM 14.36 219 6.0E-04
STRONTIUM 255 284.4 7.8E-03 6.00E-01 _ 0.013 N/A N/A
CYANIDE 9.359 14.752 4,0e-04 2.00E-02 2.00E-02 3.5E-06 46% 0.020
NITRATE 2.767 3.642 1.0E-04 1.60E+00 0.0001
NITRATE/NITRITE 3.359 4975 1.4E-04 1.60E+00 0.000
NITRITE 0.409 0.576 1.6E-05 1.00E-01 0.0002
ACETONE 15.36 203 5.6E-04 1.00E-01 0.006
BIS (2 - ETHYLHEXYL) PHTHALATE 6.316 6316 1.7E-04 1.40E-02 2.00E-02 1.0E-06 14% 0.009
CHLOROFORM 0.743 1.93 5.3€-05 6.10E-03 1.00E-02 1.4E-07 2% - 0.005
TETRACHLOROETHENE 0.134 0.205 5.6E-06 5.20E-02 1.00E-02 1.36-07 2% 0.001
TRICHLOROETHENE 0.3831 0.823 2.3E05 1.10E-02 1.1€-07 1%
DICAMBA 0.2195 0.385 1.1E-05 3.00E-02 0.000
ATRAZINE 0.556 0.857 2.3E-05 2.22E-01 3.50E-02 2.2E-06 30% 0.001
SIMAZINE 0.1461 0.256 7.0E-06 1.20E-01 2.00E-03 3.6E-07 5% 0.004
TOTAL 7.5E-06 100% 0.058




TABLE D-2.6
HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 6 - Pond C1

LOGNORMAL §5% UCL COMMITTED
SAMPLE MEAN FOR MEAN EXPOSURE | AVERAGE DAILY ORAL REFERENCE RELATIVE RISK RADIATION DOSE | EFFECTIVE DOSE
CONTAMINANT CONCENTRATION POINT INTAKE ORAL SLOPE FACTOR DOSE CANCER RISk CONTRIBUTION HAZARD QUOTIENT | 1 o\VERSION FACTOR RATE
CONCENTRATION EQUIVELENT
RADIONUCLIDES (pCI/N (pCiM (pCi/day) SFo (risk/pCi) (LECR) (%) (HQ) (mrem/pCl) {mrem/year)
PLUTONIUM-239/240 0.006 o.0n 0.021 2.3E-10 N/A 2.7E08 5.2% N/A 3.5e-03 0.027
URANIUM 233,234 0.796 1.214 2.328 1.6E-11 2.0E-07 39.6% ' 2.98-04 0.246
URANIUM-235 0.07 0.099 0.190 1.6E-11 1.7E-08 3.2% 2.7e-04 0018
URANIUM-238 0.599 0.909 1.743 2.8E-11 2.7e07 52.0% 2.5E-04 0.162
TOTAL 5.1E-07 100% TOTAL 0.453
METALS,INORGANICS, S8Fo RfDo
VOA/SVOA/PESTICIDES (ug/h) (ug/h) (mg/kg-day) | (risk/(mg/kg-day)) | (mg/kg-day) (LECR) (%) (HQ)
BARIUM 91.32 121.9 3.38-03 7.00E-02 0.048 N/A N/A
STRONTIUM 241.8 260.4 7.1e-03 6.00E-01 0.012
TOTAL 0.00E+00 0% 0.060




TABLE D-2.7
HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 7 - Pond C2

LOGNORMAL 95% UCy .
RADIATION DOSE|  COMMITIED
SAMPLE MEAN FOR MEAN EXPOSURE | AVERAGE DAILY] ORAL REFERENCE RELATIVE RISK
CONTAMINANT ORAL SLOPE FACTOR CANCER RISK HAZARD QUOTIENT | CONVERSION | EFFECTIVE DOSE
CONCENTRATION CONCPEONITNRIA o INTAKE DOSE CONTRIBUTION tACTOR | RATE EQUIVELENT
RADIONUCLIDES (pCi/M (pCiM (pCi/day) SFo (risk/pCi) (LECR) (%) (HQ) (mroem/pCl) | (mrem/year)
PLUTONIUM-239/240 0.022 0.029 0.056 2.3E-10 N/A 7.0E-08 7.8% N/A 3.56-03 0.072 -
URANIUM 233,234 1.211 1.48 2.838 1.6E-11 2.5e-07 27.8% 2.9E-04 0.299
URANIUM-235 0.128 0.185 0.355 1.6E-11 3.1E-08 3.5% 2.7E-04 0.034
URANIUM-238 1.514 1.849 3.546 2.8E-11 5.4E-07 60.8% 2.5E-04 0.329
TOTAL 8.9E-07 100% TOTAL 0.735
METALS,INORGANICS, SFo RIDo
VOA/SVOA/PESTICIDES (ug/M (ug/m (mg/kg-day)| (risk/(mg/kg-day)) | (mg/kg-day) (LECR) (%) (He)
BARIUM 83.86 92.25 2.5E-03 7.0E-02 0.036 N/A N/A
SELENIUM 1.85 2.885 7.9€E-05 5.0E-03 0.016
STRONTIUM 331.5 355.6 9.7E-03 6.0E-01 0.016
NITRATE 104.4 N/A 2.9E-03 1.6E+00 0.002
1,1,1 - TRICHLOROETHANE 0.1468 0.26 7.1E-06 1.9E400 5.8E-06 68%
ATRAZINE 0.2109 1.047 2.9€e-05 2.2E-01 . 3.5E-02 2.7E-06 32% 0.001
TOTAL 8.5E-06 100% 0.071




TABLE D-2.8

HUMAN HEALTH RISK ASSE NT COC's: Site 8 - Landfill Pond
LOGNORMAL 95% RADIATION COMMITTED
commmanr | Sumeiew | sctione | avmer | oqusomncon | I | ey | S| pssocionne | o208 | rconioo
CONCENTRATION FACIOR RATE EQUIVELENT
RADIONUCLIDES (PCI/H @eCIN) (pCi/day) SFo (risk/pCi) (LECR) (%) (HE) (mrem/pCi | (mrem/yean
PLUTONIUM-239/240 0.006 0.008 0.015 2.3E-10 N/A 1.9e-08 21% N/A 3.5E-03 0.020
STRONTIUM-89,90 0.93 1.202 2.305 3.60E-11 45807 49.9% 1.4E-04 0.120
TRITIUM 484.691 770.894 1478.427 5.4E-14 4.4E-07 48.0% 6.4E-08 0.035
TOTAL 9.1E-07 100% TOTAL 0.174
METALS,INORGANICS, SFo RfDo
VOA/SVOA/PESTICIDES (ug/ (ug/n (mg/kg-day)| (risk/(mg/kg-day)) | (mg/kg-day) (LECR) (%) (HQ)
BARIUM 637.4 737.5 2.0E-02 7.00E-02 0.289 N/A N/A
CHROMIUM 8.959 22.5 6.2E-04 0.005 (Vi) 0.123
COBALT 7.419 12.65 3.5E-04
LITHIUM 46,22 55.86 1.5E-03
MANGANESE 1619 1735 4.88-02 5.00e-03 9.507
MOLYBDENUM 10.07 24.56 6.7E-04 5.00E-03 0135
NICKEL 11.75 19.7 5.4E-04 2.00E-02 0.027
SILVER 5.682 9.152 2.5E04 5.00E-03 0.050
STRONTIUM 905.5 - 1052 2.98-02 6.00E-01 0.048
TIN 49.2 127.206 3.5603 6.00E-01 0.006
VANADIUM 25.02 50.854 1.4E-03 7.00E-03 0.199
ZINC 3194.6 4009 1.1E-01 3.00E-01 0.366
1,1 DICHLOROETHANE 6.382 7.464 2.0E-04 1.00E-01 0.002
1,2 DICHLOROETHENE 4.353 5.611 1.56-04 9.00E-03 0.017
2 - BUTANONE 10.65 18.1 5.0E-04
4 - METHYL- 2 - PENTANONE 9.03 13.36 3.7€-04 7.80E-02 2.00E-03 1.2E-05 100.0% 0.183
ACETONE 3491 60.79 1.7E-03 1.00E-01 0.017
CHLOROETHANE 15.24 19.46 5.36-04
ETHYL BENZENE 12.97 15.08 41E04
TOLUENE 44.32 53.7 1.5E-03
TOTAL XYLENES 14.76 17.3 4.7E-04
0 - XYLENE 5.167 9.81 2.7€04
2 - METHYLNAPTHALENE 22.33 34.18 9.4E-04
NAPHTHALENE 20.67 30.97 8.5e-04
TOTAL 1.2E-05 100% 10.968




Tablé-l: Total Radiochemistry

(First of five pages)

R
' Percent lﬁter-
Sample cwace Above A 85th Quartile
Pond Analyte Size Standard Standard Mean Median Percentile Range
FI AMERICIUM-241 82 0.05 0 0.0044 | 0.0029 0.01 0.008
CESIUN-137 76 80 o) 0.098 | 0.0659 0.3 03039 ||
GROSS ALPHA 67 1 5.97 3.4365 1 3 1.5964 “
GROSS BETA 63 19 3.17 4.6234 3 5.5 2,481 “
BACKGROUND |-PLUTONIUN-239/240 83 0.05 0 0.0044 | 0.0019 0.01 0.0049
STRONT1UM-89,90 57 8 0 0.5458 0.5 0.92 0.64
TRITIUN 53 500 3.7 | si.asis | 71.7409 200 | 210
URANIUM-233,234 60 10 0 0.4577 |  0.3055 0.7865 0.2897
URANIUM-235 56 10 0 0.0396 0 0.1 0.0779
URANIUM-238 54 10 _ol o.360 0.2 - 0.6584 0.3
AMERICIUM-241 9 0.05 11.11 0.0181 |.  0.0091 0.0371 0.012
CES1UM-137 12 80 0 0.1075 |  '0.018 0.53 0.2775 “
GROSS ALPHA 8 11 12.5 6.3954 8.15 8.1 4.3385 ‘
GROSS BETA 10 19 10| 13.5209 13 17.68 4.84
AR PLUTONIUN-239/240 14 0.05 o] o0.0217] 0.0193 0.035 0.02
STRONTIUN-89,90 12 8 0 0.5888 0.68 0.81 0.3184
TRITIUN 4 500 0 55.75 89.5 130 138.5
URANIUM-233,234 14 10 o] 3.3¢58 3.25 4.1 1.395
URANIUN-235 14 10 | ol o0.203 0.26 0.3206 0.2356
URANIUM-238 14 __1o 0 4.9166 |  4.9705 6.5 1.854




Table 1:

Total Radiochemistry

(Second of five pages)

Percent Inter-
Sample cwqce Above 85th Quartile
Pond Analyte | Size Standard | Standard Mean Median Percentile Range

AMERICIUM-241 48 0.05 0 - 0.0042 0.0033 0.0082 0.0052
CESIUN-137 49 80 0 0.0681 0.0274 0.17 0.1883
GROSS ALPHA 332 11 0.3 3.7709 3.6875 6.076 2.1755
GROZ‘)S BETA 332 19 0.3 6.083 5.3865 8.161 - 2.8635
A3/AY PLUTONIUM-239/240 S5 0.05 0 0.0046 0.003 - 0.0098 0.0068
STRONTIUM-89,90 46 8 0 0.3533 0.31 0.56 0.25
TRITIW 22 500 4.55 ] 121.2927 | 83.3024 181.7035 98
URANIUN-233,234 60 10 0 1.3781 1.2815 2.2495 0.9574
. URANIUM-235 60 10 0 0.0842 0.0729 0.1488 0.0735
- “ : URANIUM-238 59 _10]- 0 1.5419 1.231 3.007 '0.95
AMERICIUN-241 9 0.05 1.11 | 0.0214 0.0142 0.045 0.04246
CESIUM-137 12 80 0 0.371 0.115 0.685 0.236

GROSS ALPHA 6 11 0 2.4158 2.245 4.2 1.395 “

~ |LGROSS BETA 8 19 12.5 8.5978 6.8015 9.2 1.7905 “

B1/82 ‘ P(UTON[UM-239/240 14 0.05 35.74 0.0498 0.0374 0.06 0.0393 “
STRONTIUM-89,90 12 8 0 0.1786 0.18 0.29 0.1298
TRITIUM 6 500 16.67 249.5 215 650 336
URANIUM-233,234 14 . 10 0 1.3701 1.2095° 2.2 0.827
URANIUM-235 14 10 0 0.0918 0.1018 0.13 0.065
URANIUN-238 14 10 0 1.2537 1.iazs 1.8 0.63

R




Table 1:

Total Radiochemistry

{Third of five pages)

. Percent Inter-
Sample cwoce Above 85th Quartile
. Pond Analyte Size Standard Standard - Mean Median Perc:entﬂe=
AMERICIUM-241 5 0.05 20 0.027 0.023 0.062
- CESIUN-137 5 80 )| _ -0 0.211 -0.0432 1.15
GROSS ALPHA 3 11 0 0.3296 0.51 0.69
GROSS BETA 4 19 25 17.2075 14.455 32.02
83 PLUTONIUM-239/240 5 0.05 0 _0.0181 0.015 0.0399
STRONTIUM-89,90 5 8 0 0.1495 0.18 0.31
TRITIUM 2 500 o] 515 51.5 160
UﬁANlUM-233,234 6 10 0 0.2794 0.2281 0.93
URANIUM-235 6 10 0 0.0272 0.0223 0.0835
;____ URANIUN-238 6 ____g 0 0.2881 0.1705 0.93
AMERICIUM-241 28 0.05 0 0.0071 0.0051 0.022 0.0088
CESIUM-137 32 80 0 0.0966 0.013 0.3937 0.2694
GROSS ALPHA 185 11 0 3.6247 3.268 5.848._ 3.416
GROSS BETA 186 : 19 0 7.6701 7.8205 9.004 2.06
B4/8S PLUTONIUM-239/240 38 0.05 0] o.0089 | 0.0058 0.0174 0.0079 f
STRONTIUM-89,90 30 8 0] 0.2597 | 0.2018 0.45 0.2405
TRITIUN 23 500 8.7 197.8304 | 124.5024 310 193.3164
URANIUM-233,234 35 10 0 0.8056 0. 7é 1.46 0.6238
URANIUM-235 35 10 0 0.0547 _0.0428 0.1105 0.0808 “
URANIUM-238 35 10 0 0.7736 0.61 1.114 0.3257 IJ




Table 1:

4

Total Radiochemistry

(Fourth of five pages)

Percent Inter-
Sample cwQce Above 85th Quartile
Pond Analyte Size Standard Standard Mean Medfan Percentile Range
AMERICIUM-241 4 0.05 0 0.0077 0.0032 0.023:; 0.0134
CESIUN-137 5 80 0] _0.2612 0.11 0.92 0.5041
GROSS ALPHA 3 1 0 2.0793 1.828 4.2 3.99
GROSS BETA 4 5 50 1.076 65.84 12 8.528
ol PLUTONIUM-239/240 5 0.05 0 0.0063 0.005 0.0142 | .  0.004
STRONTIUM-89,90 5 8 0 0.3765 0.41 0.53 0.0875
TRITIUM 2 500 0 187.5 187.5 330 285
URANIUM-233,234 6 5 0} 0.7985 0.8735 -1:1 0.622
URAN]UM-235 6 5 0 0.0704 0.0744 0.098 0.0457
URANIUN-238 L 6 5 0 0.5993 0.6129 0.88 0.51 #
AMERICIUM-241 19 0.05 5.26 0.0117 0.0052 0.017 0.0092
CESIUM-137 26 80 0 0.094 0;045 -0.404 0.1711
GROSS ALPHA 160 7 10.63 4.4328 4.335 6.6195 - 3.028
GROSS BETA 159 5 96.86 7.0019 6.94 8.015 1.397 r
c2 PLUTONIUM-239/240 32 0.05 12.5 0.022 0.0127 0.045 0.0169
STRONT1UM-89,90 24 8 0 0.4519 0.3973 0.67 0.2406
TRITIUM 20 500 5 85.1089 76.8401 159.9391 132.3759‘
URAN]UM-233,234 27 5 0 1.2115 1.2 1.798 0.98
URAN]UM-235 2! ] 0 0.1217 0.0953 0.2202 0.1482
URANTUN-238 - 21 5 0] 1.5136 1.3 2 1.0063 J




1 .
B .

Table 1: Total Radiochemistry .
(Fifth of five pages) ’ ,
L} = |
Percent Inter-
Sample cwQce Above 85th - - Quartile
. Pond Analyte Size Standard Standard Mean Median Percentile Range
[} —
AMERICIUM-241 13 0.05 ~ 0 0.0064 0.004 0.0123 0.0053—| ,
N CESIUM-137 12 80 0 0.1586 | . 0.1908 0.42 0.3053
' GROSS ALPHA 8 11 0 3.6331 3.2 4.6 2.5955
GROSS BETA 8 19 -0 9.5318 39,4655 12,67 5.235
) LANDFILL PLUTONIUM-239/240 ;3 0.05 0 0.0063 0.0061 0.009 0.0035
’ STRONTIUM-89,90 9 : 8 0 0.9296 0.89 .1.18 0.44
TRITIUM 8 500 12.5 | 484.6911 | 364.9144 500 211.85
' URANIUM-233,234 9 10 0 0.2549 0.23 0.43 0.19
URANTUM-235 9 10 0 0.0338 0.05 0.08 - 0.052 “
' URANIUN-238 9 10 o] oaos| 007 0.1737 0.097 _l '



Table 2:

Total Metals

(First of fourteen pages)

e
Percent Number of Inter-
, Sample Percent cwaqce Above Non-Detects ' 85th Quartile

] Anal;te Size Non-Detect ]| Standard | Standard Omitted | Mean Median Percentile Range
ALUMINUM 110 28.18 0.00 0 695.2936 180.0000 1450.0000 549.1000
ARTIMONY 81 80.11 14 2.20 0 14.2297 9.4000 28.1333 13.1306
ARSENIC 84 88.10 50 0.00 0 1.7810 1.0000 3.1250 1.4929
BARIUM 103 18.45 1000 0.00 0 67.6165 _57.4000 85.7000 26.9412
BERYLLIWM 87 93.10 0.0076 | "~ 6.90 0 0.9425 0.4688 1.9000 0.6471
- CADMIUM 80 100.00 1.5 0.00 0 1.7438 1.5561 2.9905 1.4071
CALCIUM 125 0.00 0.00 0 | 24924.5720 | 23000.0000 | 33900.0000 | 10300.0000
CESIUN 92 91.30 0.00 1 247.4670 173.9130 471.4286 341.3043
CHROMIUM 91 83,52 50 0.00 0 4.2341 3.0000 7.3000 4.2857
BACKGROUKD COBALT 88 93.18 0.00 16 2.3979 1.76889 3.7143- 1.8659
COPPER 93 63.44 16.05 0.00 0 6.1984 4.6286 11.7647 6.8092
IRON 129 1.15 1000 27.91 0 1335.6364 561.0000 1700.0000 852.0000
LEAD 104 64.42 6.486 3.85 0 2.0438 1.2583 3.6000 1.8542
LITHIUN 98 52.04 0.00 0 13.7107 4.3800 28.5714 6.8238
MAGNESIUM 118 10.17 0.00 0 5279.6186 . 5090.0000 7140.0000 1720.0000
| MANGANESE 123 8.94 1000 1.63 0 99.3171 32.2000 125.0000 70.4000
MERCURY 94 91.48 0.0l 8.51 0 0.1397 0.1096 0.1855 - 0.1084
MOLYBDENUM 97 87.63 0.00 21 5.2789 3.7182 8.6667 5.0526
NICKEL | 92 84.78 125 0.00 7.3842 4.7029 13.1000 £.6435
POTASSIUM 160 32.00 0.00 0 1775.3150 1455,2941 3100. 0000 1389.5000




Table 2: Total Metals -
(Second of fourteen pages)
SN = e

Percent Number of Inter-

Sample Percent cwQce Above Non-Detects . 85th Quartile

Pond Analyte Size Non-Detect | Standard | Standard Omitted Mean Median Percentile Range
SELENIUM 92 95.65 10 0.00 0 1.3177 0.9488 2.5000 1,2833
SILICON 39 0.00 0.00 0 5861.8974 |  4930.0000 | 10000.0000 | 4820.0000
SILVER 88 86.36 0.59 13.64 0 2.8562 2.3077 5.1000 2,9860
SODIUM 127 0.79 - 0.00 0| 17166.9291 | 15400.0000 | 24800.0000 | 9400.0000
BACKGROUND | gyponTium 106 16.04 0.00 0 195.5943 140.0000 222.2222 49.6667
THALL IUM 96 96.88 0.012 3.13 16 1.0431 0.8944 1.7889. 0.9834
TIN .90 sLat | 0.00] o 22.6094 13.4111 35.0000 17.6667
VANADIUM 92 70.65 0.00 0 7.8359 _3.5313 14.9000 8.5701
ZINC 123 28.46 45 20.33 | 38.2911 16.0000 67.6000 24,6000
ALUNINUM 13 38.48 . 0.00 0 209.6346 81.0000 - 320.0000 |  116.5000
ANT IMONY 13 100.00 14 0.00 0 9.3923 8.8000 20.4800 . 5.5733
ARSENIC 13 23.08 50 0.00 0 3.9154' 4.1000 6.8000 4,6000
BARIUM 13 0.00 1000 0.00 0 50.4769 53.0000 60.9000 |~ 13.4000
BERYLLIUM 13 100.00-} 0.0076 0.00 0 0.3692 0.3000 0.7143 ~0.2143
- Al/A2 CADMIUM 8 100.00 1.5 0.00 0 1.4625 1.3500 2.2000 1.0500
| CALCIUN 13 0.00 0.00 0| 27984.6154 | 25800.0000 § 43200.0000 | 13400.0000
CESIUM 13 92.31 0.00 0 153.4615 120.0000 375.0000 216.6667
CHRONIUN 13 100.00 50 0.00 ol 1.5385 1.4500 2.7500 0.8667
COBALT 13 100.00 . 0.00 0 1.5115 1.4286 2.8800 1.0095
Jcoeper | 11 ] 9091 ] 0.0 0] ' 2.0682 1.8800 3.7000 1.7700




Table 2: Total Metals
(Third of fourteen pages)

Percent Number of Inter-
Sample Percent cwqce Above Non-Detects 85th Quartile
Pond Analyte : Size Non-Detect | Standard | Standard Omitted o__Mean Median Percentile Range

IRON 13 46.15 1000 1.69 0 211.1846' 120.0000 248.0000 100.0000
LEAD 13 69.23 6.46 7.69 0 2.0231 0.9333 4.1000 1.2000
LITHIUM 13 0.00 0.00 0 44.7769 45,0000 51.1000 6.5000
HAGNESTUM 13 0.00 0.00 0 ] 30046.1538 | 30000.0000 | 35100.0000 3900.0000
MANGANESE 13 0.00 1000 0.00 0 128.1769 46.0000 422.0000 49.0000
MERCURY 13 92.3i 0.01 7.69 0 0.1200 0.1077 0.1846 0.0923
MOLYBDENUM 13 84.62 0.00 0 2.9115 2.6667 5,0000 2.7000
NICKEL 13 53.85 125 0.00 0 5.9692 : 4'.8000 9,8000 3.6000
POTASSIUM _}° 13 0.00 0.00 0 7693.0763 7850.0000 |  8870.0000 700.0000
SELENIUM 13 84.62 10 0.00 0 1.4000 1.1429 2.8571 - 1.2000
SILICON 14 21.43 0.00 0 1075.8929 §32.5000 2380.0000 1674.0000

-|_SILVER 100.00 0.59 0.00 0 1.9462 1.6000 3.5714 1.8905
SODIUM 0.00 . 0.00 o | 171384.6154 | 170000.0000 | 209000.0000 | 35000.0000
STRONTIUM 13 0.00 0.00 0 339.6154 330.0000 432.0000 94.0000
THALLIUM 13 92.31 0.012 7.89 i} 2 1.5455 1.0667 3.0000 1.4667
TIN 12 100.00 0.00 0 7.7458 6.7167 11.8400 4.317
VANADIUM 13 46.15 0.00 0 3.3692 3.2000 6.6000 1.6200
ZINC 13 76.92 45 0.00 0 5.7000 3.3333 19.0000 3.3000
= e




Table 2: Total Metals
(Fourth of fourteen pages)

_ Percent | Number of ' . Inter- °
- Sample Percent Ccwqce Above . Non-Detects : 85th ‘1 Quartile
Pond Analyte Size Non-Detect | Standard | Standard Omitted - Mean Median Percentile Range

ALUMINGN | 21 28.57 . 0.00 0 320.0286 307.0000 630.0000 506.2000
ANT IMONY 21 100.00 14 0.00 0 12.6476 9.3333 24.6500 10.9000
ARSENIC 21 85.71 | 50 0.00 0 1.2762 1.0000 2.0000 | ~  0.9056
BARIUM l21 4.78 1000 0.00 0 84.3238 82.8000 | - 100.0000 12.2000
BERYLLIUM 21 95,24 0.0076 4.78 0 0.6262 . 0.4667 0.8667 0.4333
CADMIUM 18 100.00 1.5 0.0 0 1.5889 13750 | 2.5000 1.0000
. CALCIUM 21 0.00 | 0.00 o 0 | 45395.2381 45500.0000 | 51700.0000 £300.0000
CESTUM 20 _15.00 . 0.00 0 218.8000 §5.8333_ 450.0000 |  219.0476
CHROMIUM 2l 95.24 50 0.00 0 2.2690 | - 2.0000 3.5000 1,550
A3/M COBALT | 2l 100.00 .1 0.00 1 . 2.2515 1.7071 3.6250 1.8619
COPPER 20 70.00 16.05 5.00 0 5.0450 2.4250 | - 12.8000 6.6750
1RON 21 23.81 1000 0.00 0. 237.5357 - 142.0000 § . 480.0000 367.2000
LEAD 20 50.00 6.46 5.00 0 2.4550 1.4500 3.1000 |. 2.1412
| LITHIUM 17 | 35.29 . 0.00 0 13.6206 ~9.6000 | 16.6667 6.4000
MAGNESIUM 21 0.00 . 0.00_ 0 ] 11530.4762 | 11400.0000 | 14200.0000 3260.0000
MANGANESE 22 4.55 1000 .00 0 53.2091 | 39.2000 92.5000 61.4000
MERCURY 24 100.00 0.01 0.00 0 0.0958 0.0313 0.1652 0.0957.
MOLYBDENUM 17 82.35 . 0.00 1 6.5969 6.5000 13.0000 -~ 5.9167
NICKEL 21 76.19 125 0.00 | 0 7.2357 4.9500 153333 | - 4.1667
POTASSIUM al 4.76 . ;r470.00 0 | 5435.7143 4130.0000 7900.0000 3930.0000




Table 2: Total Metals

(Fifth of fourteen pages)

R—
: Percent Number of _ Inter-
N Sample Percent cwace Above Noni-Detects 85th - Quartile
Pond Analyte - Size Non-Detect | Standard | Standard Omitted Mean Median Percentile Range
SELENIUM - 21 76.19 10 0.00 0 1.6024 1.5000 2.5000 " 1.4500 l
SILICON 9 0.00 0.00 0 2891.1111 | 2950.0000 |  3450.0000 920. 0000 “
SILVER 2 100.00 0.59 0.00 0 1.9595 1.5000 2.9500 1.4667 l
SODIUM 2 0.00 0.00 o | 3sor1.4286 | 38300.0000 | 47700.0000 | 15600.0000
A3/A% | syponTIM 18 5.56 0.00 0 301.6667 295.0000 360.0000 77.0000
THALLIUM 21 100.00 0.012° 0.00 3 1.0056  0.8333 1.5000 0.9500
TIN 16 93.75 0.00 0 13.6531 8.1250 26.6667 12.8667
VANADIUM 21 66.67 0.00 0 3.7167 2.5000 4.5000 1.8000
ZINC 2 33.33 45 9.52 0 20.3286 14.5500 29.0000 14,5000
' ALUMINUM 12 '50.00 0.00 | 0 152.6458 84,2000 350.0000 157.9000']
ANTIMONY 12 100.00 14 0.00 0 10.9833 8.7867 20.4800 8.8033
ARSENIC 9 44.44_ 50 0.00 0 2.1444 1.9000 3.6000 1.7667
BARIUM 12 33.33 1000 0.00 0 40.8167 41.8500 79.3000 49.6500
BERYLLIUM 12 91.67 | 0.0076 8.33 0 0.3792 0.2813 0.5000 0.2625 “
81/82 CADMIUM . 10 100.00 1.5 0.00 0 1.5800 1.5667 2.2000 | 0.7000 “
CALCIUM 12 0.00 0.00 o | 21900.0000 | 19000.0000 | 30000.0000 | s8250.0000
CESIUM 12 100.00 0.00 0 233.3333 225.0000 450.0000 300.0000 I
CHROMIUM 11 ©100.00 50 0.00 0 ~1.9545 1.8333 3.2800 1.9000
COBALT 12 100.00 0.00 0 1.8375 1.4200 2.8800 1.2700
COPPER 12 100.00 16.05 0.00 0 1.8875 1.6750 3.6000 1.3100




‘Table 2:

Total Metals
(Sixth of fourteen pages)

Percent

Number of

) Sample Percent cwqcc Above Non-Detects 85th Q:::::;e

Pond Analyte Size Non-Detect | Standard | Standard Omitted Mean Median Percentile Range
IRON 12 33,33 1000 0.00 ' 0 271.8333 . 239.0000 470.0000 206.0000
{_LEAD 12 50,00 6.46 8.33 0 2.1708 0.9167 4.8000 2.0667
LITHIUM 12 16.67 0.00 0 19.3167 16.5500 23.6000 10.0000
MAGNES IUM 12 0.00 0.00 0 | 20141.6667 | 21450.0000 | 24500.0000 8550.0000
I | _MANGANESE 12 0.00 1000 0.00 0 74.5250 | 55.8500 138.0006 70.4500
MERCURY 12 100.00 0.01 0.00 0 0.1000 0.1000 0.1692 0.0923
MOLYBDENUM 12 100.00 0.00 1 3.0091 2.9000 4.5600 2.9000
#c_xg 12 91.67 125 0.00 0 4.9500 3.8167 9.8000 3.1667
POTASSIUM 12 0.00 0.00 0 5366.6667 5315.0000 6410.0000 1425.0000
Bl/bz SELENIUM 11 100.00 10 0.00 - 0 0.8955 0.8250 1.3333 0.5000
SILICON 14 28.57. 0.00 0 1/101.3571 845.0000 2140.0000 1473.5000
SILVER 12 91.67 0.59 8.33 0 6.6667 2.2208 4.5333 1.8333
SODIUM 12 0.00 0.00. 0 | 62433.3333 | 63300.0000 | 73200,0000 | 16100.0000
STRONTIUM 12 6.33 . 0.00 0 273.0000 245.5000 301.0000 ' 58.0000
THALLIUN 12 100.06 0.012 0.00 1 _0.8273 0.7000 1.2667 0.5667
TIN 1 100..00. . 0.00 0 12.7000 71.8000 25.9333 8.6333
VANADIUM 12 91.67. 0.00 0 2.3083 2.2083 4,3333 1.9183
ZNC 12 83.33 45 |~ 0.00 0 6.6583 4.1500 22.0000 4.8750

REYE



Table 2: Total Metals

(Seventh of fourteen pages)

Pond

.83

Percent | Number of Inter-

: . Sample Percent cvace Above Non-Detects 85th Quartile
Analyte Size Non-Detect | Standard | Standard | Omitted Mean ___Median Percentile Range
ALUNINUM 5 0.00 0.00 | 0 526.6000 520.0000 1000.0000 481.0000
ANTIHONY S 100.00 14 0.00 0 11.8400 8.5333 21.1000 10.0667_
ARSENIC 4 100.00 50 0.00 0 0.9750 0.8000 2.0000 1.0500
BARIUM 5 20.00 1000 0.00 0 16.4900 16.0000 30.0000 12.7000
- BERYLLIUM S 100.00 0.0076 0.00 0 0.3700 0.3333 0.6667 0.1500
_CADMIUN 3 100.00 1.5 0.00 0 1.8667 2.2000 2.3000 1.2000
CALCIUM 5 0.00 0.00 0 | 33940.0000 | 36000.0000 | 40000.0000 5500.0000
CESIUM 5 80.00 0.00 0 165.0000 125.0000 375.0000 200.0000
CHROMIUM 5 80.00 50 0.00 0 3.1700 2.7500 6.4000 __1.4000
COBALT S 80.00 "~ 0.00 0 2.0700 2.1000 3.6500 1.2000
COPPER 4 50.00 16.05 0.00 0 4.7125 4.6000 7.3000 4.3750
|_IRON 5 60.00 1000 0.00 0 138.2000 79.5000 254.0600 152.5000
LEAD 5 © 0.0 6.46 20.00 0 3.7200 3.6000 6.6000 2.3000
LITHIW S 40.00 0.00 0 8.8600 9.1000 19.0000 9.0333
MAGNESIUM ] -0.00 0.00 0 6624.0000 6390.0000 8100.0000 560.0000
MANGANE SE 5 0.00 1000 0.00 0 43.3600 37.0000 63.0000 21.3000
MERCURY 51 100,00 0.01 0.00 0 0.1000 0.1000 0.1687 0.0667
MOLYBDENUM 5 100.00 0.00 0 4.8800 5.0000 9.0000 3.1000
NICKEL... 5 80.00 125 0.00 0 6.3500 5.3500 9.8000 4.3000
POTASSIUM 51 . 000 0.00 1 0 | 13404.0000 | 14000.0000 | 16000.0000 2500.0000

ol




Table 2: TptalAMetals
(Eighth of fourteen pages)

e
Percent Number of Inter-
Sample Percent cwqce Above Non-Detects 85th Quartile
Analyte Size Non-Detect | Standard | Standard Omi tted Mean Medlan Percentile Range
SELENIUM S 100.00 10 0.00 0 1.1400 0.7333 2.6667 0.7333
SILICON 8 0.00 0.00 0 4413.3333 4525.0000 5010.0006 500,0000
SILVER 5 100.00 0.59 0.00 0 2.3800 2.5000 3.7500 - 2.1500 |
SODIUM S 0.00 0.00 0 30300.0000 l32000.0000 36000.0000 5200.0000
STRONTIUN 5 0.00 0.00 0 169.6000 158.0000 230.0000 22.0000
THALL IUM 5 100.00 0.012 0.00 0 l.i400 0.9333. 2.0000 . 0.7000
TIN S 100.00 0.00 0 10,1800 7.4000 19,4500 5.6000
VARADIUM 5 40.00 0.00 0 5.7600- 4,8000 : 9.7600 4.5000
LINC 5 20.00 45 60.00 0 45.9000 46,5000 59.9000 14.4000 |
ALUMINUM . 24 20.83 0.00 0 336.8292 241.5000 500.0000 420.0000°
ANTIMONY 25 100.00 14 0.00 0 12.0440 8.8000 21.1000 10.1867
ARSENIC 24 83.33 50 0.00 0 1.3625 1.1000 '2.4000 ~1.1500
BARIUM 24 8.33 1000 0.00 0 65.1312 66.7900 83.6000 15.9500
84/85 BERYLLIUNM 25 98.06 0.0076 4.00 0 ~0.5640 | 0.4500 0.9000 0.5000
CADMIUM 22 100.00 1.5 0.00 0 1.6795 1.4187 2.6250 1.2500
| CALCIUM 25 0.00 0.00 0 42540.0000 41800.0000 48000. 0000 7800.0000
CESIUM 26 84.62 0.00 0 200.3077 61.2500 437,5000 216.6667
CHRONIUM 25 100.00 50 0.00 0: 2.3220 2.0000 3.5000 1.7000
COBALT 25 92100 0.00 1 2.6648 1.9333 4.3000 2.5583
COPPER 25 52.00 16.05 0.00 0 ======5.4120 4.5000 10.4000 6.2000



Table 2:

Total Metals
{Ninth of fourteen pages)

Pond

84/85

.\

: Percent Number of Inter-
Sample | Percent cwace Above Non-Detects 85th Quartile
Analyte SL§§=-= Non-Detect | Standard | Standard - Omitted Mean Median Percentile ‘Range

IRON 25 32.00 1000 0.00 | 0 261.3640 206.0000 515.0000 364.1000
LEAD ~ 23 56.52 6.46 0.00 0 2.0435 . 1.8000 3.6060 . 2.5857
LITHIUM 22 36.36 0.00 1 14.3643 9,9000 32.2000 11.3667
MAGNES 1UM 25 0.00 0.00 -0 9193.6000 8380.0000 14200.0000 1030.0000
MANGANESE 25 12.00 1000 0.00 0 89.5220°|  .70.2000 175.0600 80.9000
MERCURY 26 96.15 0.01 3.85 0 0.1212 0.1000 0.1760 0.1020
MOL YBDENUM 22 90.91 0.00 2 7.9675 6.5000 15.1667 9.5583
NICKEL 25 92.00 125 0.00 0 5.9120 4.6000 10.0000 5.2500
POTASSIUM 25 4.00 0.00 0 9146.8000 10100.0000 11900.0000 3840.0000
SELENIUM 25 80.00 10 0.00 0 1.6400 1.1429 3.2000 1.6190
SILICON 8 0.00 0.00 - 0 4122.50004 4045.0000 4580.0000 §30.0000
SILVER 24 91.67 0.59 8.33 0 2.1521 1.7708 3.7500 2.1375
SODIUM 25 0.00 0.00 0 33988.0000 33000.0000 44900.0000 9900.0000
STRONTIUM 22 9.09 0.00 0 255.0000 228.5000 370.0000 40.0000
THALL IUM ] 25 96.00 0.012 4.00 8: 0.9605 0.8000 2.0000 1.0000
TIN 22 95.45 : 0.00 1 12.3643 10.0000 19.4500 6.5000
VANADIUN 25 64.00 0.00 0 4.3760 3.5000 6.7000 3.1000
ZINC 25 28.00 45 20.00 0 35,3240 36.8000 52.9000 19.6000
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Table 2:

(Eleventh of fourteen pages)

Total Metals

Percent Number of Inter- ’-—T

Sample Percent cwqce Above Non-Detects : 85th Quartile -
Pond Analyte Size | Non-Detect Standard | Standard Omitted Hean Hedian Percentile Range

SELENIUM S 80.00 10 0.00 0 1.3300 1.3333 2.6667 0.9000
SILICON i 0.00 0.00 .0 6815.7143 7060. 0000 7330.0000 1380,0000
SILVER 5 100.00 0.59 0.00 0 2.3800 2.5000 3.7500 2.1500
SODIUM 5 0,00 . 0.00 0 22920.0000 22000. 0000 26400. 0000 5500.0000
oa STRONTIUN - 5 0.00 0.00 | ~ 0 | 241.8000 241.0000 260. 0000 28.0000
THALL IUM 5 100.00 0.012 0.00 0 1.1400 0.9333 2.0000 0.7000
TIN 5 100.00 0.00 0 9.2500 6.5000 19.4500 4.3667
VANADIUM 5 80.00 0.00 0 2.7700 3.2500 3.9000 1.9000

ZINC 5 100.00 | 45 0.00 0 2.6500 3.1000 3.6000 0.6500 I
ALUMINUM 22 22.73 0.00 0 176.725Q 141.5000 385.0000 177.5000
ARTIMONY 22 100.00 14 0.00 0 12.3864 10.1667 22.2000 9.3333
ARSENIC 22 36.36 50 0.00 0 2.4364 2.4500 4.4000 2.0000
BARIUM 22 0.00 1000 0.00 0 83.8636 81.4000 90,3000 10.1000
BERYLLIUM 22 95.45 0.00?6 4,55 0 0.5955 0.5476 0.8571 0.4762
c2 CADMIUM 21 95.24 1.5 4.76 0 1.7024 1.5000 2.7000 1.5000
| CALCIUM | 22 0.00 0.00 0 45259.0908 41650.0000 56000.0000 | * 16200.0000
CESIUM 23 82.61 0.00 0 198.3913 50.0000 400.0000 275.0000
CHROMIUM 22 100.00 50 0.00 0 2.4091. 2.0000 -4.2000 1.8000
COBALY 22 100.00 0.00 1 2.7881 2.2222 4.5000 1.7000
COPPER éZ L== 72.73 116.05 0;&= 0 4.1841 3.0000 7.6000 - 4,4500




Table 2: Total Metals -
(Twelfth of fourteen pages)
F ==
Percent Numb?r of Inter-
Sample Percent cwqce Above Non-Detects 85th Quartile
Pond Analyte Size Hon-Detect ] Standard | Standard Omitted Mean Median Percentile Range
A 1RON 22 18.18 1000 4_.5§ 0 272.0455 220.0000 466.0000 206.3000
LEAD 22 68.18 6.46 18.18 0. 5.5977 1.0750 7.4000 2.3444
LITHIUM 18 38.89 0.00 1 13.55589 9.2000 16.6667 4.7000
MAGNESTUM 22 0.00 0.00 0 |_ 14304.0909 .14350.000‘0 16400.0000 2600.0000. I
MANGANESE 22 13.64 1000 0.00 0 241.4114 94.5500 629.0000 245.0000
|_merCURY 22 90.91 0.01 9.09 0 0.1205 0.1050 0.1800 0.1100 |i
MOLYBDENUM 18 88.89 0.00 2 9.2031 5.75?0 17.3333 | l!).t'MUJ|I
NICKEL 22 90.91 125 0.00 0 6.2773 | 4.5500 10.0000 6.8000
¢ POTASSIUM 22 4.55 0.00 0 | 6265.0000 6005.6000 7070.0000 1320.0000
SELENIUN 22 81.82 10 4.55 0 1.8500 1.4643 2.8571 1.5000
SILICON 1 0.00 0.00 0 910.0000 910.0000 910.0000 0.0000
SILVER 22 95.45 0.59 4.55 0 2.0273 1.7946 3.1250 : 2.0000
SODIUN 22 0.00 0.00 0 48968.1818 | 48600.0000 57300.0000 | 13900.0000
STRONTIUM 20 10.00 0.00 0 331.4500 326.0000 380.0000 44, 50&)0
THALLIUM 22 100.00 0.012 0.00 8 0.9250' 0.6833 1.4500 0.9333
TIN ‘18 100.00 0.00 1 12.1471 9.7500 15.0000 _6.8333
VARADIUM 22 81.82 0.00 0 3.309) 2.1667 _3.7500 1.9500
ZINC 22 50.00 45 13.64. - 0 40.3932 6.8500 ___28.9000 14.8000




Table 2:

Total Metals
(Thirteenth of fourteen pages)

N —
Percent Number of Inter-
Sample Percent cwace Above Non-Detects 85th Quartile
Pond ==§na1 yte Size Non-Detect | Standard | Standard Omitted Mean Median Percentile Range
ALUMINUM 17 23.53 0.00 0 2614.9059 301.0000 4090.0000 1283,3333
ANT IMONY 17 82.35 14 17.65 1 19.2344 15.0000 30.0000. 15.9167
ARSENIC 15 53.33 50 0.00 0 2.6400 2.4000 4:6600 1.8000
BARIUM 17 0.00 1000 5.88 0 637.4118 564.0000 780.0000 69.0000
BERYLLIUM 17 100,00 0.0076 0.00 0 0.7912 0.4500 1.2500 0.5714
" CADMIUM 16 81.25 1.5 18.75 1 2.5433 1.7000 3.9000 2.4000
CALCIUM 17 0.00 0.00 0 ] 151411.7647 | 142000.0000 | 185000.0000 7000.0000
CESIUM 17 100.00 0.00 1 252,93715 _ 193.7500 437.5000 307.2500
. CHROMIUM 17 70.59 50 0.00 0 8.9588 5.0000 21.8000 | 8.8000
- LANDFILL COBALY 16 50.00 0.00 3 7.4192 5.8000 15.9000 1.9333
COPPER 17 70.59 16.05 11.76 0 12.0765 5.0000 16.6667 7.5000
TRON 17 0.00 1000 100.00 0 78476.4706 75000.0000 84300.0000 | 12500,0000
LEAD 17 | 23.53 6.46 17.65 0 4.1588 3.0000 9.5000 3.5000
LITHIUN 17 23.53 0.00 0 46.2176 38.7000 75.0000 10.1000
MAGNES IUM 17 0.00 0.00 0 | 34682.3529 | - 33000.0000 | 41600.0000 2800.0000
AANGANESE 17 0.00 | 1000 | ~100.00 0 1619.4118 1570.0000 1840.0006 260.0000
MERCURY 17 94.12 0.0l 5.88 o] 0.0 0.1000 0.1750 0.1000
HOLYBDENW 17 70.59 0.00 5 10.0708 6.5833 21.3000 13.6083
NICKEL 17 i8.47 125 0.00 0 11.7500 9.8000 21.6000 9.2500
=i’l__('zLI\SSIUM =£_Z. S.éB 0.00 0 6404,7059 6100.0000 7970.0000 -850.0000




Table 2:

Total Metals

(Fourteenth of fourteen pages)

— =
Percent Number of Inter-
Sample Percent cwqce Above Non-Detects 85th Quartile
Pond Analyte Size Non-Detect | Standard | Standard Omitted Mean Medfian Percentile _ Range °
SELENIUM 17 94.12 10 0.00 1 2.1219 0.9500 3.7500 1.6250
SILICON 10 0.00 0.00 0 10385.0000 10300.0000 11900. 0000 1500. 0000
SILVER 17 70.59 0.59 29.41 0 5.6824 4.0000 11.1000 4.2333
LANDFILL SODIUM 17 0.00 0.00 0 | 71005.8824 67100.0000 $3300.0000 | -11800.0000
STRONTIUM 17 11.76 0.00 0 805.4708 872.0000 1150.0000 95.0000
THALLIUM 17 100.00 0.012 0.00 3 0.8679 . 0.7500 1.3333 0.5667
TIN 17 58.82 1~ 0.00 1 49.2062 37.1000 75.0000 46.3250
VANADIUM 17 41.18 0.00 0- 25.0265 14.4000 27.3000 18.7000
LINC ' 0.00 45 100.00 0 3194.6471 2360.0000 3110.0000 440.0000
= ——




Table 3:

(First of fourteen pages)

Dissolved Metals

e ==
Percent Number of Inter- “
- — Sample Percent cwqce- Above Hon-Detects 85th Quartile
Pond Analyte Size Non-Detect Standard | Standard Omitted Mean Median Percentile Range

ALUMINUM 104 61.54 87 7.69 0 65.6784 31.4500 100.0000 39 9786
ANTIMONY 68 77.94 . 0.00 8 15.4642 12.3000 23.7229 | 11.4071 “
ARSENIC 66 95..45 0.00 0 . 1.5795 0.9345 2.5000 1.0545
BARIUM 117 36.75 0.00 0 51.1179 43,4000 67.8000 25.8500
BERYLLIUM 61 80.16 0.00 0 1.4328 0.7692 2.1000 1.3487
CADMIUM 49 95.92 0.00 0 1.9582 1.8000 3.1818 1.6606
CALCIUN 125 0.00 0.00_ 0 _ 24639.5200 | 22800.0000 | 33900.0000 | 10800.0000
CESIUM 89 89.86 0.00 4 82.7955 66.6667 200.0000 105.8333
CHROMIUM 61 88,52 0.00 0 4.1869 2.9500 7.4571 3.7831

BACKGROUND COBALT 58 98.28 0.00 10 3.8104 2.1250 6.9375 3.3173
COPPER 97 62.89 0.00 0 7.2402 5.0000 13.8000 5.6500
IRON 125 33.60 300 14.40 0 150.9772 69,9000 298.0000 145.7000
LEAD 87 81.61 0.00 0 1.3534 0.9333 2.5000 1.4000
LITHIWM 91 56.04 0.00 0 19.6725 4.9000 56.2500 25.1250
HAGNESIUM 122 14.75 0.00 0 5056.9672 5035.0000 6780.0009 1956.0000
MANGANE SE 121 25.62 50 17.36 0 38.5832 14.3000 56.6000 32.2500
MERCURY 54 85.19 0.00 0 0.1319 0.1170 0.1957 0.1149
MOL YBDENUM 65 89.23 0.00 6 30.8475 17.0833 73.5294 50.6324 I'
NICKEL 57 94.74 0.00 0 8.6860 5.5500 18.1818 10.0333
POTASSIUM 87 I===Lm§7.ll 0.20 0 1609.4227 ==71280.0000 2721.2127 1485.0000 H
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Table 3:

Dissolved Metals
(Third of fourteen pages)

Pond

Al/A2

11955000 f| !
1.805

22000.000

125.0000 |
2.2000 :

: Percent Number of Inter-
Sample Percent cwQce Above Non-Detects 85th Quartile
Analyte Size | Non-Detect Standard | Standard Omitted Mean Med1g2==r Percentile Range

IRON 12 66.67 300 0.00 0 18.6500 16.0000 ‘31.5000 18.9500 I
LEAD 13 61.54 0.00 0 1.3462 0.9000 2.6000 1.5000 “
LITHIUM 13 0.00 0.00 0 43.4385 44.1000 51.2000 11.9000
MAGNESIUM | 13 0.00 0.00 0 30269,2308 31063.6000 34100.0000 | 2900.0000
MARGANESE 13 23.08 50 15.38 0 62.6077 15.3000 190. 0000 40.4000
MERCURY 13 92.31 0.00 0 0.1415 0.1077 0.1846 0.0923 “
MOL YBDENUM 13 69.23 0.00 0 3.6423 2.8500 6.8000 3.066i
NICKEL 13 76.92 0.00 0 4.4077 3.3333 © 9.8000 2.9333
POTASSIUM 13 0.00 0.00 0 7676.9231 7800.0000 8600.0000 900.0000
SELENIUM 13 100.00 0.00 0 1.2538 0.8800 2.8511 1.1429
SILICON 14 21.43 0.00 0 935.1071 478.0000 1840.0000

SILVER 13 100.00 0.00 0 1.9462 1.6000 3.5714

SODIUM 13 0.00 0.00 0 | 173307.6923 | 180000.000 | 200000.000

STRONTIUM 13 0.00 0.00 0 345,5385 340.0000 - 442.,0000

THALLIUN 13 100.00 0.00 0 V3.0385 1.2667 9;0000

TIN 13 100.00 0.00 0 7.4192 6.9333 11.8400 5.2133 “
VANADIUM 13 61,54 0.00 0 2.6500 3.0000 3.8000 1.9667 “
ZINC 11 100.00 0.00 0 ===4§L0182 2.0000 7.5000 2.4000 “




Table 3: Dissolved ideta]s
(Fourth of fourteen pages)

S = o
Percent Number of ‘ Inter-
Sample Percent cwace _Above Non-Detects 85th Quartile
Pond Analyte Size Non-Detect | Standard | Standard Omitted Mean 1 _ Median Percentile
ALUNINUM 32 68.75 87 0.00 ‘ 0 23.8234 18.3333 36.0000 ) - 19,1333 . i
ANT IMONY 32 93.75 | 0.00 0 13.9144 10.6667 25.0000 13.1750 "
) ARSENIC - 32 81.25 .1 0.00 0 1.4281 1.0625 2.6000 1.3750 “
BARIUM ’ 32 3.13 . 0.00 0 17.2453 74.5000 91,4000 16.2000 “
BERYLLIUM 32 96.88 . 0.00 0 0.5406 0.4600 0.8400 0.4100 “
CADMIUM 30 96.67 . 0.00 ‘0l 1.6300 1.4250 A 2.5385 1.3846
CALCIWM 32 0.00 . 0.00 0 43712.5000 | 44350.0000 | 51700.0000 | 10450.0000 “
CESIUM 28 92.86 . . 0.00 1 90.0370 50.0000 142.8571 : 75.0000 §| o
CHROMIUM 32 100.00 . 0.00 0 2.4219 2.0250 4.5009 1.6321 “
A3/m COBALT 32 96.68 L ___0.00 1 2.9742 1.8000 5.1429 2.3500
COPPER 52 78.13 . 0.00 0 5.000§ 2.4857 10.7500 3.1071 "
‘IRON : 30 73.33 300 0.00 0 14.0825 4.9500 __28.2000 13.2500
LEAD 32 71.88 . | 0.00 0 1.0125 0.8438 1.8000 1.0000 “ . ‘,
LITHIUM 25| 36.00 . 0,00 2 12.1370 8.4000 14.5000 7'.4000 “ :
MAGNESIUN .32 0.00 . -~ 0.00 0 10944.3750 | 10500.0000 13500.0600 3665.0000
] MANGANESE 35 20.00 $¢ 1. 17.14 0 28.5329 11.0000 I - .54.5000 41.8000
. .MERCURY ' 33 84.85 . | 0.00 .0 0.3133 0.1143 0.1929 0.1071
MOLYBDENUM 25 84.00 . 0.00 2 9.0630 6.5000 14.8571 8.0429
NICKEL 32 '90.63 . 0.00 0 6.6797 4,4875 14,2000 71.2929
II POTASSIUM 32 3.13 S 0.00 0 6488.7500 7135.0000 9290.0000 | 4150.0000




Table 3: Dissolved Metals
(Fifth of fourteen pages)

Percent Number; of lv.lter-

Sample Percent cwqce Above Non-Detects . 85th Quartile

Analyte Size Non-Detect | Standard | Standard Omi tted Hean Median Percentile Range ' J
SELENIUM 32 78.13 0.00 0 1.7969 1.5528 3.4000 1.6944
SILICON 9 0.00 0.00 0 2426.6667 | 2230.0000 | 3260.0000 |  850.0000
SILVER 32 96.88 0.00 0 2.0734 1.7222 3.7500 1.8389
SODIUM 32 0.00 0.00 0] 37703.1250 | 36250.0000 | 48400.0000 | 10650.0000
A3/M STRONTIUM 26 11.54 0.00 0 286.3077 | 274.0000 |  348.0000 |  90.0000
THALL JUM 31 100.00 0.00 0 1.8468 0.8571 3.3333 1.6500
TIN 2 95.83 . 0.00 2 13.3273 7.6000 25.0000 8.0000
VANAD]UM 32 84.38 0.00 1 2.5129 2.0000 4.2857 2.3714

ZINC 32 46.88 0.00 0 17.8422 10.2500 30.9000 14.4500 }
ALUMINUM 9 88.89 87 0.00 0 38.4889 33.8000 64.8000 21.6000
ANTIMONY 12 91.67 0.00 0 12.1333 10.2950 20.4800 10.4800
ARSENIC 1 45.45 0.00 0 1.7636 1.1000 4.1000 2.9250
BARIUM 11 45.45 0.00 0 34,8182 28.6000 70.6000 52.7500
BERYLLIUM 11 100.00 0.00 0 0.3182 0.3125 0.5000 0.2500
B1/82 CADMIUM 10 100.00 0.00. 0 1.5800 1.5667 2.2000 0.7000
CALCIUM 12 0.00 0.00 0 | 20666.6667 | 18700.0000 | 26100.0000 | 7550.0000
CESIUM 12 100.00 0.00 1 209.0909 200.0000 400.0000 |  300.0000
CHROMIUM 12 100.00 0.00 0 1.8750 1.7367 3.2800 1.6200
COBALT 12 100.00 . 0.00 0 1.8375 1.4200 2.8800 1.2700
COPPER 12| 8333 . 0.00 0 2.5750 _2.0150 ~3.7600 2.2375

LA




Table 3: Dissolved Metals ,

(Sixth of fourteen pages)
—

Percent Number of Inter-
Sample Percent cwqce Above Non-Detects 85th Quartile
Pond Analyte _Size | Non-Detect | Standard | Standard Omitted Mean Median Percentile Range

IRON - 12 50.00 300 0.00 0 35.4750 32.4250 63.5000 24.7000
LEAD 12 58.33 0.00 0 2.7625 0.8250 3.1500 1.1500
LITHIUM 11 27.27 . 0.00 0 - 16,5455 12.7000 21,0000 9.3500

' MAGNESIUM 12 0.00 0.00 0 19891.6667 | 22500.0000 23800‘. 0000 | 8750.0000
MANGANESE 11 36.36 50 0.00 - 0 18.2091 5.9000 43,0000 30.7500
MERCURY 12 100.00 0.00 _0 0.1000 0.1000 0.1692 0.0923
MOLYBDENUM 12 4 91.67 0.00 0 7.4208 3.1167 8.8000 3.7833
NICKEL 12 91.67 0.00 0 4.2542 3.7500 7.1333 3.6417

i Bl/Bz POTASSIUM 12 8.33 0.00 0 499]1.6667 5230.0000 6790.0000 | 2055.0000
SELENIUM 12 -100.00 0.00 0 0.8667 0.7700 1.3333 0.4800
SILICON 14 14.29 0.00 0 1112.3214 639.5000 2360.0000 1434.000;u '
SILVER 12 100.00 0.00 0 2.1333 2.0875 4.0000 1.5583

| ["SoDIUM 12 8.33 ~ 0.00 0 | 60254.1667 | 65000.0000 | 74400.0000 | 13250.0000 “ '
STRONTIUM 12 8.33 0.00 0 269.0833 241.0000 295.0000 48. SOO(JI
THALLIUM 12 91.67 0.00 0 1.0333 1.0000 1.5000 o‘. 9083
TIN 12 100,00 0.00 0 12.2583 8.2333 _25.9333 1.6367
VANADIUM 12 91.67 0.00 0 2.2167 1.8500 4.3333 1.5300

| ZINC 12 83.33 =0.00' 0 - 4,2750 2.8125 7.0000 3.8250




Table 3: Dissolved Metals

(Seventh of fourteen pages)

i

|

Percent -

Number of

Sample Percent cwqcc Above Non-Detects 85th QL::::;e
Pond Analyte Size Non-Detect Standard | Standard Omitted Mean Median Percentile Range

ALUMINUM 4 L 75.00 87 25.00 0 .86.6000 54.0000 ' 220.0000 118.8000

ANTIMONY 5 80.00 0.00 0 13.5400 14.0000 21.1000 8.5333

ARSENIC S 100.00 0.00 ' 0 0.8500 0.6000 2.0000 0.6500

BARIUM 5 40.00 0.00 0 13.6200 12.0000 30.0000 13.8500

ERYLLIUM S 100,00 — 0.00 0 0.3700 0.3333 0.6667 0.1500
CADMIUM 3 | 100.00 0.00 0 1.8667 2.2000 2.3000 1.2000
CALCIUN 5 Q.00 0.00 0 33780.0000 ) 34000.0000 | 43000.0000 6600.0000
CESIWN 5 100.00 0.00 0 163.0000 125.0000 375.0000 210.0000
CHROMIUM 5 100.00 0.00 0 2.0500 2.0500 3.4500 1.4167
8 COBALT 5 100.00 0.00 0 1.8500 1.3333 3.6500 1.2000
COPPER 5 40.00 0.00 ' 0 5.8900 2.7000 17.0000 2.6000
1RON 5 -40.00 300 0.00 0 60.3800 37.0000 186.0000 360000
LEAD 5 40.00 0.00 0 1.6700 1.5000 3.0000 2.4000
LITHIUM 5 :40.00 0.00 0 8.2200 7.6000 ‘19.0000 1.3333
MAGNES1UM -] 0.00 0.00 0 6616.0000 6510.0000 8500.0000 680.0000
MANGANESE 5 0.00 50 20.00 0 . _40.3000 33.0000 £66.0000 8.,7000
MERCURY 5 100.00 0.00 0 0.1000 0.1000 0.1667 ' 0.0667
MOL YBDENUM 5 40.00 0.00 0 9.4300 6.6500 16.0000 10.1000
NICKEL 5 100.00 0.00 0 4.9100 4.9000 9.8000 2.8500
' =P(gASSlUH 1_3 0.00 0.00 0 13126.0000 ] 14100.0000 15000.0000 2100, 0000




Table 3: Dissolved Metals
‘(Eighth of fourté&n pages) -
r oo = ‘ —
’ - Percent Number of : Inter-
Sample Percent cwqce Above Non-Detects ) 85th Quartile
Pond Analyte 151 z8 Non-Detect Standard | Standard Omitted Mean Median Percentile Ran%
SELENIUM 5 100.00 0.00 0 1.1400 0.7333 2.6667 0.7333
SILICON 6 0.00 0.00 0 4330.0000 4535.0000 4710.0000 §50.0000
SILVER 5 100.00 -0,.00 0 2.3800 2.5000 3.7500 2.1500
SODIUN 5 0.00 0.00 0 30220.0000 | 31000.0000 | 36000.0000 6400.0000
83 STRONTIUN 5 0.00 0.00 0 168.6000 | - 156.0000 |  230.0000 19.0000
THALL UM 4 100.00 0.00 0 0.5750 0.6500 0.9333 0.3833
TIN 5 100.00 0.00 0 10.1900 . 1.4000 19.4500 5.6000
VANADIUM 5 60.00 0.00 0 4.6500 3.8000 9.0000 2.0500
[ ZINC 5 20.00 __0.00 . 0 45,4600 55=.=8r()00 58.9000 7'°°L!|
ALUMINUN - 53 54.72 87 7.55 0 35.9255 20.9091 61.0000 |  24.0000
ANTIMONY 58 92.86 0.00 0 11.4437 9.0288 21.1000 |  11.2806
ARSENIC 54 81.48 0.00 ] 1.4139 1.2707 . 2.6667 1.2621
BARIUM 53 .77 0.00 0 _63.7689 62.0000 83.0000 12.4000
BERYLLIUM 54 : 96.30 0.00 | 0 0.5598 0.4896 0.8542 _0.5208
84/85 CADMIUM 45 95.56 0.00 0 1..5067 1.3846 2.4315 1.2933
CALCIUM 54 0.00 0.00 0 41521.2963 41050.0000 | 46600.0000 6800.0000
CESIUM 48 85,42 0.00 2 90.4935 45.3125 200'.0000 63,3000
CHROMIUM - 54 94.44 0.00 0 2.4296 1.9412 4.6667 2.4412
COBALY 54 - 87.04 0.00 1 2.6396 2.0000 ‘ 5.0000 2.1333
il COPPER 54 59.26 0.00 0 5.0167 3.4667 8.9000 ' 4.9333




Table 3:

Dissolved Metals
(Ninth of fourteen pages)

Percent Humber of Inter-
Sample Percent cwqce Above Non-Detects 85th Quartile
L Pond Analyte Size Non-Detect Standard | Standard Omitted Mean Median Percentile Range
‘ IRON 53 E ‘60.38 300 0.00 0 21.4396 11.5000 37.7000 20.8000
LEAD 54 61.11 0.00 0 1.3537 0.9423 2.1500 1.3000
LITHIUM 43 23.26 0.00 3 13.6313 8.9500 22.7000 8.1000
MAGNES UM 54 0.00 0.00_ 0 8693.7963 8485.0000 9380.0000 | 1090.0000
MANGANE SE 54 12.96 50 .18 0 45.2954 15.4500 110.0000 58.4000
MERCURY 53 96.23 0.00 0 0.1047 0.1020 0,1765 0.1020
MOLYBOENUN . 43 51.16 0.00 3 12.7500 6.4500 :13.2667 6.2750
NICKEL 54 92.59 0.00 0 4.9694. 3.7500 9,0000 4.0000
/B POTASSIUM 54 1.85 0.00 0 9559;0i4l 9525.0000 | 11400.0000 | 2550.0000
SELENIUM 54 90,74 0.00 0 1.4806 1.0819 2.5000 i 1.2639
SILICON 9 0.00 0.00 0 3910.0000 4150.0000 43é0.0000 740.0000
SILVER 54 98.15 0.00 0 1.8204 1.5817 3.3000 | 1.7917
SODIUM 54 . 0.00 0.00 0 32759.2593 | 32600.0000 | 37200.0000 | 6000.0000
STRONTIUM 42 9.52 0.00 0 243.5476- 230.0000 268.0000 40.0000
THALLIUN 53 96.23 0.00 0 22132 0.9000 4.2857 1.5929
) TIN 43 83.72 0.00 3 27.3813 9.0476 22.5250 1.1583
VANADIUM 54 51.85 0.00 1 3.4698 3.5000 5.4000 2.5455
ZINC 53 15.09 0.00 0 27.6302 | 23.8000 44.2000 18.5000




Table 3: Dissolved Metals
(Tenth of fourteen pages)

==
l[ - Percent Number of Inter- ‘
Sample Percent cwqce Above Non-Detects 85th Quartile
Pond Analyte Size Non-Detect | Standard | Standard Omitted Mean Median Percentile Range

ALUMINUM 4 100.00 87 0.00 0 33.7250 28.9500 72.0000 ~40.5500

ANTIMONY 5 80.00 0.00 0 12.9400 11.0900 21.1000 8.5333

ARSENIC 4 100.00 0.00 0 0.9750 0.8000 2.0000 1,0500

BARIUM 5 0.00 0.00 0 85.8000 88.6000 110.0000 12.6000

BERYLLIUM 5 100.00 0.00 0 0.3600 0.3333 0.6667 0.0333

) CADMIUM 3 100.00 0,00 0 1.7667 16500 2.3000 0.9500
CALCIUM 5 0.00 0.00 0 46120.0000 | 47200.0000 | 48800.0000 | 3400.0000

CESIUM 5 80.00 0.00° 0 173.0000 125.0000 375.0000 160.0000

CHROMIUM 5 100.00 0.00 0 1.7700 1.3667 2.7500 1.4000

¢ COBALT 5 100.00 0.00 0 1.8500 1.3333 3.6500 1.2000
COPPER 5 £60.00 0.00 0 4.4500 2.7000 9,7000 4.1500

IRON 5 40.00 300 0.00 0 35.5300 36.0000 67.0000 24.7000

LEAD 5 60.00 0.00 0 1.0100 0.7000 1.8000 1.1000

LITHIUM 5 20.00 0.0Q 0 6.4700 6.8000 10.2000 Z.éOOO

MAGNESIUM 5 0.00 0.00 0 9284.0000 9400.0000 10200. 0000 1430.0000

MANGANESE 5 0.00 50 80.00 0 77.0400 92.0000 114.0000 41.2000

MERCURY ) 100.00 0.00 0 0.1000 0.1000 0.1667 0.0667

MOLYBDERUM 5 100.00 0.00 0 2.8400 2.0000 5.0000 1.9000

NICKEL S 100.00 0.00 0 3.8300 2.5000 7.3500 3.3500

POTASSIUM 5 40.00 0.00 0 1522.0000 1600.0000 2100.0000 493.3333




Table 3:

(Eleventh of fourteen pages)

Dissolved Metals

=
Percent Number of Inter-
Sample Percent cwace Above Non-Detects 85th Quartile
Pond Analyte Size Non-Detect Standard | Standard Omitted Mean Median Percentile Range
SELENIUM 51 80.00 A 0.00 0 1.2700 1.2000 2.6667 0.7333
SILICON 7 0.00 0.00 0 6058.5714 §270.0000 6810.0000 | 1450.0000
SILVER 5 100.00 0.00 0 2.3800 2.5000 3.7500 2.1500
SODIUM 5 0.00 0.00 0 23420.0000 | 24000,0000 | 27000.0000 | 6000.0000
c1 STRONTIUN 5 0.00 0.00 0 245.6000 250, 0000 270.0000 15.0000
THALLIUM 4 100.00 0.00 0 0.6750 0.6500 0.9333 0.3833
TIN 5 100.00 0.00 0 9.2500 6.5000 19.4500 4.3667
VANADIUM 5 100.00 0.00 0 2.1900 1.8000 3.8000 1.9167
ZINC 5 80.00 . 0.00 0 3.6200 2.5000 - 9.6000 2.1000 [
ALUMINUM 51 52.94 87 1.96 0 35.2284 17.0500 35,5000 22.6000
ANTIMONY 52 84.62 0.00 0 12.4058 10.0500°] 22.2727 11.7045
ARSENIC 52 53.85 0.00 0 2.0817 2.0000 3.5000 1.9500
BARIUM 52 1.92 0.00 0 72.5135 72.1000 87.1000 16.2000
BERYLLIUM - 52 100.00 0.00 0 0.5500 0.5100 0.8800 0.5000
ce CADMIUM 46 97.83 0.00 0 1.5033 11,3810 2.5000 1.2857
CALCIUM 52 0.00 0.00 0 41379.8077 ] 40000.0000 | 54000.0000 | 15350.0000
CESIUM 44 81.82 0.00 2 77.1476 39.7368 166.6667 58.9474
CHROMIUM 52 __96.15 0.00 0 2.3856 1.8831 4.3750 2.3030
COBALT 52 100.00 0.00 1 2.2784 1. f333 4.0000 2.0000
COPPER 52 55.77 0.00 0 6.5519 [ 3.6667 12.5000 7.0667




Table 3:

Pond

c2

Dissolved Metals
(Twelfth of fourteen pages)

e
Percent Number of Inter-
Sample Percent cwQce Above Non-Detects 85th Quartile
Anal;;e Size Non-Detect | Standard | Standard Omitted Mean Median | Percentile Range

TRON 51 60.78 300 0.00 0 21.0147 5.7333 50.0000 27.6000
LEAD 52 69.23 0.00 0 1.1269 0.8448 2.0000 1.2690
LITHIUM 39 23.08 0.00 2 12.2500 ‘ 10.0000 | .  13.0000 3.4000
MAGNESIUM 52 0.00 0.00 0| 14909.6154 | 14850.0000 | 16900.0000 | 2250.0000
MANGANESE 52 9.62 50 51.92 0 120.0654 57.5000 193.0000 149.2500
MERCURY 50 92.00 0.00 0 0.1198 0.1089 0.1867 0.1111
MOL YBDENUM 39 82.05 0.00 2 7.4784 4.4000 14.4444 6.7000
NICKEL 52 96.15 0.00 0 4.9856 3.0909 10.0000 4.7159
POTASSIUM 52 1.92 0.00 0 6217.0192 6220.0000 7180.0000 | 1122.5000
SELENIUM 51 90.20 0.00 0 1.536; 1.1111 2.7368 1.2697
SILICON 4 0.00 0.00 0 949.0000 811.0000 | 1370.0000 286.0000
SILVER 52 98.08 0.00 0 1.7769 1.5625 3.2000 1.6775
SODIUM 52 0.00 0.00 0 51372.1154 } 52100.0000 | 59400.0000 ] 11500.0000 "
STRONTIUM 41 7.32 0.00 0 338.5976 331.0000 402.0000 56.0000 “
THALL IUM 52 96.15 0.00 0 2.5894 1.1000 6.0000 2.5952
TIN 39 82.05 0.00 2 13.7797 10.0000 23.9000 8.6889

-—-VANADIUM 52 78.85 B 0.00 1 2.2588 2.0000 4.0000 2.5000
ZiNC 51 56.86 0.00 0 11.9275 3.1333 14.1000 7.2331==




Table 3:

(Thirteenth of fourteen pages)

Dissolved Metals

S i = — =
) Percent Number of Inter-
Sample Percent cwqce Above Non-Detects 85th Quartile
Pond Analyte =Size Non-Detect | Standard | Standard Omitted Mean Median Percentile Range

ALUNINUM 16 87.50 87 0.00 0 40.2062 20.9250 73.8000 46.7500

ANTIMONY 16 87.50 0.00 1 18.9833 15.0000 30.0000 17.1333

ARSENIC 14 64.29 0.00 0 2.2643 1.5000 4.6000 1.7667

BARIUM 16 0.00 0.00 0 560.3750 570.0000 641.0000 84.0000

BERYLLIUM 14 92.86 0.00 0 1.2679 0.5250 2.5000 0.9167

CADMIUM 16 93.75 0.00 1 2.0633 1.6500 3.3333 1.7167

CALCIUM 16 0.00 0.00 0 148125.000 | 141500.000 }| 163000.000 | 22500.000
CESIUM 16 93.75 0.00 5 167.1364 100.0000 357.1429 214.2857

' [ cHRoMIUM - | 16 . 93.75 - 0.00 0 5.6000 2.8250 10.2500 7.3333
LANDFILL COBALT 16 62.50 0.00 3 5.3808 4.7000 12.6000 4.2333
COPPER 16 87.50 0.00 0 5.3375 3.6500 10.0000 - 5.2917

IRON 16 0.00 300 100.00 0 68293.7500 | 69200.0000 | 78600.0000 | 13000.0000

LEAD 16 75.00 0.00 0 2.5812 0.8417 3.8000 1.8917

LITHIUM 16 25.00 0.00 0 45.8844 36.9500 75.0000 11.5000

it MAGNESIUM 16 0.00 0.00 0 34400.0000 | 32750.0000 | 40600.0000 | 7650.0000
MANGANESE 16 0.00 50 100.00 0 1568.7500 1500.0000 1740.0000 300.0000

MERCURY 16 100.00 0.00 0 0.0969 0.0938 0.1625 0.0938

MOLYBDENUM 16 87.50 ’o.oo 1 17.0600 6.5000 40.0000 17.1500

NICKEL 16 81.25 0.00 0 10.2125 7.2417 16.7000 9.6917

POTASSIUM 16 12. 56 0.00 0 5575.0000 5835.0000 6370.0000 | 1235.0000
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Table 4. Water Quality Parameters
(Second of thirteen pages)
Percent Numbér of Inter-
Sample Percent cwoce Above Non_Detects 85th Quartile
Pond Analyte Size Non-Detect | Standard Standard Omitted Mean Median Percentile Range
: AMMONIA 10 10.00 60 0.00 0 0.4850 0.3850 0.5200 0.2200
BICARBONATE AS CACO3 14 0.00 ' 0.00 0] 183.057 194.500 253.0000 59.0000
) CARBONATE AS CACO3 14 7.14 0.;;) 0 15.3714 75.4500 8;8000 ;-i'.tooo
CHLORIOE 14 0.00 250000 0.00 0] 129.143 127.500 142.0000 16.0000
CYANIDE 14 100.00 5 0.00 0 0.0061 0.0054 0.0092 0.0050
DISSOLVED ORGANIC CARBO“ 6 0.00 0.00 0 16,1667 16.5000 17.0000 2.0000
FLUORIDE 12 0.00 2000 0.00 0 2.8833 2.7500 | 3.6000 0.4500
HEXAVALENT CHROMIUM 8 100.00 11 0.00 0 0.0034 0.0088 0.0150 0.0088
NITRATE/NITRITE 14 57.14 - 10000 0.06 0 0.1029 0.0833 0.1600 0.0758
7R NITRITE 14 92.86 500 0.00 0 0.0114 0.0107 0.0171 0.0100
OIL AND GREASE 14 78.57 0.00 0 3.9000 3.0500 8.1000 1.2500
ORTHOPHOSPHATE 14 64.29 0.00 0 0.0460 0.0375 0.0850 0.0846
PHOSPHORUS 14 21.43 0.00 0 0.0825 0.0745 0.1200 0.0700
SULFATE 14 0.00 250000 0.00 0 | 163.0788 | 153.5000 212.0000 116,0000
SULFIDE 14 100.00 2 0.00 0 0.5000 0.5000 0.8000 0.4887
TOTAL _DISSOLVED SOLIDS 14 0.00 0.00 0 | 703.8571 | 694.0000 782.0000 68,0000
TOTAL ORGANIC CARBON 6 0.00 0.00 0 19.1667 19,5000 21.0000 2.0000
TOTAL SUSPENDED SOLIDS 14 28.57 . 0.00 0 8.7143 7.0000 14.0000 8.0000




‘Table 4: Water Quality Parameters
(Third of thirteen pages)

SR B

' Percent Number of - Inter-
_Sample | Percent twaqce Above Non_Detects 85th Quartile

Pond Analyte Size Non-Detect | Standard | Standard Omitted Mean Madian Percentile Rangs
ALKALINITY AS CACO3 1 100.00 0.00 0 5.0000 §.0000 §.0000 0.0000
AMMONIA ; 95 15.79 60 0.00 0 _2.5453 1.3000 5.5000 3.6800
BICARBONATE 25 0.00 0.00 0 | 106.7600 | 105.0000 125.0000 30.0000
‘BICARBONATE AS CACO3 31 3.23 0.00 0 | 104.4774 | 112.0000 135.0000 40.0000
CARBONATE AS CACO3 ' 35 97.14 0.00 0 5.5429 4.6875 8.4375 5.0000
CHLORIDE 53 0.00 250000 0.00 0l .49.5264 46.0000 61.0000 18.0000
CYANIDE 13 92.31 5 0.00 0 2.8731 0.0150 10.0000 5.5607
DISSOLVED ORGANIC CARBON 3 0.00 0.00 0 5.0000 5.0000 6.0000 . 2.0000
FLUORIDE 55 43.64 2000 0.00 0 0.4077 0.4400 ‘0.6000 0.2200
Aa/Af HEXAVALENT CHROMIUM .30 100.00. 11 0.00 1 0.0053 0.0054 0.0086 . 0.0048
| HYDROGEN SULFIDE 1 100.00 | . 0.00 0| o0.5000 | o.5000 0.5000 | 0.0000
| NITRATE 4 0.00 10000 0.00 0 | 110.7000 4.9000 430.0000 214.6000
' NlTRAfE/NITRlTE 107 0.93 10000 0.00 0 2.9418 3.2000 4.2000 2.1000
NITRITE 55 1.21 __ 500 0.00 0 0.1247 0.0700 0.1800 0.1000
OIL AND GREASE 17 82.35 0.00 0 $.1588 3.0500 6.3000 2.0000
ORTHOPHOSPHATE 44 70.45 0.00 0 0.0315 0.0172 0.0600 0.0341
PHOSPHATE 31 54,84 0.00 0 0.0355 0.0200 0.0660 0.0513
PHOSPHORUS 18 50.& 0.00 0 0.0669 0.0417 0.1000 0.0700




Table 4: Water Quality Parameters’

(Fourth of thirteen pages)

AMMONIA

Percent Number of Inter-
, Sample Percent cwace Above Non_Detects 85th Quartile
Pond Analyte Stze Non-Detect Standard Standard Omitted [ Mean Median Percentile Range
SILICON 10 0.00 0.00 0 4.0200 4,0000 4.2000 0.0000
SULFATE 53 0.00 250000 0.00 0 57.2660 54.0000 68.0000 20.0000 A
SULFIDE 9 100.00 2 000 0 0.5000 0.5000 0.8000 ‘0,4000 §
A3/A4 TOTAL ALKALINITY 486 2.17 0.00 0.] 104.0328 | 105.0000 125.0000 35,0000
TOTAL DISSOLVED SOL1DS 55 0.00 0.00 0 | 320.5091 | 300.0000 350.0000 80.0000 “
TOTAL ORGANIC CARBON 3 0.00 0.00 0 8.6667 7.0000 8.0000 3.0000 l
TOTAL SUSPENDED SOLIDS 46.48 0.00 0 8.5561 4.6094 16.0000

0 0.7100 0.4050 0.7800 0.3400
BICARBONATE AS CAC03 14 0.00 0.00 0] o96.7788 89.8000 148.0000 76.5000.
CARBONATE AS CACO3 14 21.43 0.00 0 63.1788 | 58.0000 108.0000 . 87.7000
CHLORIDE 14 0.00 250000 0.00 0] 76.4500 ‘81.2500 88.6000 15.9000
A CYANIDE 14 100.00 5 0.00 0 0.0075 0.0089 0.0125 0.0083 |
81/82 A DISSOLVED ORGANIC CARBON 6 0.00 -~ 0.00 0 13.3333 14.0000 18.0000 3.0000
- FLUORIDE ' 14 0.00 2000 0.00 0 0.9750 .1.0000 1.1000 0.1800
HEXAVALENT CHROMIUM 8 100.00 11 0.00 0 0.0100 0.0106 0.0156 0.0089
HYOROGEN SULFIDE 2 100.00 0.00 0 0.5000 0.5000 0.6667 0.3333 l
NITRATE/NITRITE 14 85.71 10000 .0.0(_) o{ 0.0 0.0577 0.0923 0.0538
- NITRITE 14 85.71 500 000 0' 0.0164 0.0115 00185 --0.0108




Table 4: Water Quality Parameters
(Fifth of thirteen pages)

0.0538 ﬂ -
0.0970 '

AMMONIA

- Percent Number of Inter-
: Sample Percent cwgcc Above Non_Detects 85th Quartile
Pond Analyte Size Non-Detect | Standard | Standard Omi tted Mean Median Percentile
OIL AND GREASE 14 92,86 0.00 0 3.2821 2.8750 3.3600
ORTHOPHOSPHATE 14 57.14 0.00 0 0.0589 0.0417 0.1000
PHOSPHATE 2 0.00‘ 0.00 0 0.1415 0.1415 0.1900
PHOSPHORUS 14 124.29 0.00 0 0.1120 0.1085 0.1700 0.0830 “
SODIUNM SULFATE 2 0.00 0.00 0 | 23.7000 23.7000 28.7000 | 10.0600 “
Bl/Bz SULFATE 14 0.00 250000 0.00 0| 21.9786 21.4000 30.9000 | 14.1000 “
SULFIDE 14 100.00 2 0.00 0 0.5000 0.5000 0.8000 0.4667 '
TOTAL DISSOLVED SOLIDS 14 0.00 0.00 0 | 336.2857 ] 319.0000 374.0000 92.0000 i
TOTAL ORGANIC CARBON 6 0.00 0.00 0 16.8333 16.5000 22.0000 7.0000 §
TOTAL SUSPENDED SOLIDS | 50.00 0.00 0

3 0.00 60 0.00 0 15.3333 19.3000 23,0000 . 19.3000 |

BICARBONATE AS CACO3 6 0.00 0.00 0 ] 100.8167 ] 111.0000 142.0000 40,3000 |
CARBONATE AS CACO3 6 100.00 0.00 0 $.0000 5.0000 8.5714 4.2857

CHLORIDE ] 0.00 250000 0.00 0| 55,8500 59.2000 ~_64.6000 8.3000 H
CYANIDE 6 100.00 5 0.00 0 0.0050 0.0050 0.0086 0.0043

83 DISSOLVED ORGANIC CARBON 3 0.00 0.00 0 | 1.3333 8.0000 9.0000 4.0000 '

FLUORIDE 6 0.00 2000 0.00 0 0.3487 0.3350 0.4200 0.0300 F
HEXAVALENT CHROMIUM 3 100.00 11 0.00 0 0.0100 0.0100 0.0150 0.0‘60
HYDROGEN SULFIDE ~ 1 | 100.00 0.00 0 0.5000 0.5000 0.5000 0.0000
NITRATE/NITRITE ) 0.00 10000 0.00 0 1.3200 8.7000 9.6000 1.9000
NlTRl"TE — 4== 0.00 500 0.00 0 0.6363 0.5450 :3-:‘-9.-:‘2: 0.7478




 Table 4: Water Quality Parameters

(Sixth of thirteen pages) -

E—
Percent Number of Inter- .
. Sample Percent cwqce Above Non_Detects 85th Quartile

Pond Analyte Size Non-Detect | Standard Standard Omi tted Mean Median Percentile Range

OIL AND GREASE 6 ' 83.33 0.00 0 5.1750 3.0750 17.2000 0.8000
ORTHOPHOSPHATE 6 0.00 0.00 0| o0.2150 0.2850 0.3500 0.1000
PHOSPHATE 1 0.00 0.00 0 0.2800 0.2800 0.2800 0.0000
PHOSPHORUS 6 16.67 0.00 o] o075 o0.3100 0.5100 |  0.1900
SODIUM_SULFATE 1 0.00 0.00 0| er.5000 | 67.5000 87,5000 0.0000
» SULFATE 8 0.00 250000 0.00 0| 77.1500 | 75.0500 96.6000 17,0000
SULFIDE 6 100.00 -2 0.00 . 0] o.5000 0.5000 0.8571 0:4288
TOTAL DISSOLVED SOLIDS 6 0.00 0.00 0 | 282.3333 | 285.0000 314.0000 44.0000
TOTAL ORGANIC CARBON 3 0.00 0.00 o] 13.0000 | 12.0000 19.0000 11.0000
| TOTAL SUSPENDED SOLIDS 6 . 66.67 0.00 0] 3.5000] 3.5000 8.0000 3.0000
2,3,7,8-TC0D 6 100.00 0] o0.5675 0.5375 1.0500 0.4900
AMHONIA 85 3.53 0ol e.8512 5.9000 11.1000 8.0000

BICARBONATE 36 0.00 0 | 109.2500 | 106.5000 135.0000 |  24.5000 i.

BICARBONATE AS CACO3 38 2.63 0| 96.2789 | 97.5000 120,0000 31.6000 ]
’ CARBONATE AS CACO3 . 46 100.00 o] 4.7935 4.6591 ~8.4091 5.0000
84/8% CHLORIDE 67 0.00 | 250000 0.00 0| 48.0313 | 43.0000 62,0000 20,0000
CYANIDE 16 68.75 5 31.25 0] 9.350 3.7500 29,4000 14,7433
DISSOLVED ORGANIC CARBON 17 0.00 0.00 0| ..2353 8.0000 7.0000 1.0000
FLUORIDE 68 47.06 2000 0.00 0l o0.395 0.4297 0.6000 0.2972

HEXAVALENT CHROMIUM 51 98.04 1 | 0.00] ol o0.00ss| 0.0053 0.0089 o.oosg:H




. Table 4:

Water Quality Parameters

(Seventh of thirteen pages)

Percent Number of Inter-
) Sample Percent cwqce Above ~ | Non_Detects 85th Quartile
Pond Analyte Size Non-Detect | Standard Standard Omitted Mean Median Percentile Range
HYDROGEN SULFIDE 1 100.00 0.00 0 0.5000 0.5000 0.5000 0.0000
NITRATE. B 3 0.00 10000 0.00 0 2 7667 2.6000 3.2000 0.7000 .
NITRATE/NITRITE 94 3.19 10000 0.00 0 3.3593 3.2000 4.3000 1.4000 “ .
" RITRITE 64 0.00 $00 0.00 0 0.4095 0.3350 0.6800 : 0.3800 “ .
O1L AND GREASE 30 83.33 - 0.00 0 4.1817 2.7974 5.4000 2.2105 § .
ORTHOPHOSPHATE 45 17.78 0.00 0 0. 0§4l 0.0800 0.1600 0.0967
PHOSPHATE 42 42.86 0.00 0 0.1207 0.0350 0.2900 0.1642
PHOSPHORUS 30 6.67 0.00 o] o3| o0.1700 0.2600 0.1300
B4/85 SILICA, DISSOLVED 2 0.00 0.00 6 6.2000 6.2000 9.0000 5.6000
SILICON 14 0.00 0.00 0 4.2857 4.0000 5.0000 1.0000
SODIUM SULFATE 1 0.00 0.00 0] 69.9000 69.9000 69.9000 0.0000
SULFATE 66 0.00 250000 9.00 0 58.3333 58.5000 74.0000 24.0000
SULFIDE 20 95.00 2 0.00 0 0.5300 0.5528 0.8684 0.4737
TOTAL ALKALINITY 60 0.00 0.00 0| 105.8750 | 102.0000 133,5000 22,5000
TOTAL DISSOLVED SOLIDS 70 0.00 - 0.00 0 | 348.0429 | 279.0000 340.0000 80:0000
TOTAL ORGANIC CARBOM 17 0.00 0.00 0 8.4118 8.0000 10.0000 1.0000-
TOTAL SUSPENDED SOLIDS 242 13.64 0.00 0| 16.4649 11.2500 30.0000 15.0000

]
'




Table 4: Water Quality Parameters
(Efghth of thirteen pages)

Percent

Number of Inter-
Sample Percent cwqce Above Non_Detects 85th Quartile
Pond Analyte Size Non-Detect | Standard | Standard Omitted Mean Median Percentile Range
ALKALINITY AS CACO3 1 0.00 0.00 . 0 | 165.0000 | 165.0000 165.0000 0.0000
AMMONIA 7 28.57 60 0.00 0 0.3188 0.2600 0.4100 0.2767
BICARBONATE 1 0.00 0.00 o | 165.0000 | 165.0000. 165.0000 0.0000
BICARBONATE AS CACO3 6 0.00 0.00 0 | 141.0167 153.0000 194.0000 44.0000
CARéONATE AS CACO3 ] 85.71 0.00 0 6.2143 5.7143 8.5714 5.7143
CHLORIOE 7 0.00 250000 0.00 0 24.9000 24.6000 29.3000 8.7000
CYANIDE 7 100.00 5 0.00 0| o0.0071 0.0060 -0.0100 0.0060
-DISSOLVED ORGANIC CARBON 4 0.00 0.00 0 : 5.5000 5.5000 7.0000 2.0000
FLUORIDE )i 0.00 2000 0.00 0 .0.4529 0.4500 0.4900 0.0700
HEXAVALENT CHROMIUM 4 100.60 11 0.00 0 0.0088 0.0075 0.0150 0.0075
“ ' ﬁITRATE/NITRITE 1 100,00 10000 0.0b 0 0.0500 0.0500 0.0750 0.0500
NITRITE 1 100.00 500 _0.00 0 0.0100 0.0100 0.0150 0.0100
OIL AND GREASE 7 85.71 0.00 0 3.4714 3.0500 3.3000 0.6500
ORTHOPHOSPHATE 1 85.71 . 0.00 0 0.0294 0.0286 __0.0429 0.0286
PHOSPHORUS 6 50.00 0.00 0 0.0388 0.0438 '0,0540 0.0290
SULFATE 1 6.00 250000 0.00 0 17.9286 15.8000 23.6000 10,1000
SULFIDE 7 85.71 2 0.00 0 0.4829 0.5000 0.6667 0.3867
TOTAL DISSOLVED SOLIDS ] 0.00 0.00 0 | 240.2857 | 256.0000 256.0000 36.0000
TOTAL DRGANIC CARBON 4 0.00 10.00 0 8.2500 7.5000 12.0000 4.5000
TOTAL SUSPENDED SOLIDS 7 14.29 _ 0.00 _ 0 15,5000 18.0000° 18.0000 8.0000




" Table 4: Water Quality Parameters
(Ninth of thirteen pages)

Percent Number of Inter-
Sample Percent cwqce Above Non_Detects 85th Quartile
; Pond Analyte Size Non-Detect | Standard Standard Omitted Mean Median Percentile Range
2,3,7,8-TCDD 6 100.00 0.00 | 0 2.1658 0.7500 6.5000 4.2100 I
AMMON]A 61 39.34 60 0.00 0 1.2052 0.4474 2.8006 1.2158 I
BICARBONATE 37 0.00 0.00 0] 173.7207 | 168.0000 205.0000 38.0000
BICARBONATE AS CACO3 27 3.70 0.00 0 | 141.3293 | 140.0000 180.0000 48.0000
CARBONATE AS CACO3 40 100.00 _ 0.00 0 4.7625 4.6053 8.2895 5.0000
CHLORIOE 59 0.00 250000 0.00 0| 49.5593 50.0000 56.0000 9.0000
CYANIDE 10 100.00 5 0.00 0] 5.175 5.0000 8.8689 5.5556
DISSOLVED ORGANIC CARBONM 13 0.00 0.00 0 8.1538 8.0000 10.0000 2.0000
FLUORIDE | 58 3.45 2000 0.00 0 0.6517 0.6000 0.8000 0.1000
c2 HEXAVALENT CHROMIUM 45 97.78 11 0.00 0 0.0057 0.0052 0.0089 0.0050
NITRATE . 3 0.00 10000 0.00 0 | 104.4000 1.9000 310.0000 308.7000 “ _
_ NITRATE/NITRITE 64 71.88 10000 0.00 ') 0.2347 0.0638 0.3400 0.0713
NITRITE 51 94.12 500 0.00 0 0.0075 0.0058 0.0100
OIL AND GREASE 21 61.90 0.00 .0 6.2524 3.9286 12.0000
ORTHOPHOSPHATE 29 51,72 0.00 0 0.0354 0.0200 0.0850
PHOSPHATE 34 47.06 - 0.00 0 0.0404 0.0100 0.1100 0.0747
PHOSPHORUS 20 5,00 0.00 0 0.1308 0.0900 0.1900 0.1100
SILICA, DISSOLVED 3 0.00 0.00 0} 6.2000 6.0000 9.0000 5.4000
SILICON 11 Sg . 0.00 0 1.9091 1.7143 4.0600 2.1429 H

t

0.0058 o
sosnfl .
0.0438 ol

3




‘Table §:

(Twelfth of thirteen pages)

Water Quality Parameters

Percent Number of Inter-
Sample Percent cwgcc Above Non_Detects 85th Quartile .
Pond Analyte Size | Non-Detect—| Standard | Standard Omitted Hean Median Percentile Range

HEPTACHLOR 1 100.00 0.00 0 0.0000 0.0000 0.0000 0.0000
HEPTACHLOR EPOXIDE 2 100.00 0.00 0 0.0000 0.0000 0.0000 0.0000 " . .
METHOXYCHLOR 2 100.00 0.00 0 0.0003 0.0003‘ 0.0003 0.0000 |

1 NITRATE l' 100.00 10000 0.00 0 0.0500 0.0500 0.0500 0.0000 )
NITRATE/NITRITE 16 50.00 10000 0.00 0 0.1856 0.0950 0.5100 0.1700 ‘ o
NITRITE . 12 50.00 500 0.00 .0 0.0294 0.0280 0.0500 0.0288 o
OIL AND GREASE 18 61.11 0.00 0 4.9417 2.0333 4.1333 2.9500 .
ORTHOPHOSPHAiE 8 87.50 0.00 0 0.0318 0.0250 0.0429 0.0288

LANDFILL PHOSPHATE ] 20.00 0.00 0 0.0960 0.1000 0.1500 0.0100 A

PHOSPHORUS 14 14.29 . 0.00 0 0.3308 0.1100 0.5900 0.2215 II a
SILICA, DISSOLVED 3 0.00 0.00 0| 19.5667 8.3000 43.0000 35.6000 u 4
SULFATE 16 75.00 250000 0.00 0 65.0469 2.5000 13.8000 8.7083
SULFIDE 8 100.00 2 0.00 1 0.5000 0.5000 0.7500 :.0,5000 II 2
TOTAL DISSOLVED SOLIDS 17 0.00 0.00 0 | 772.7059 | 760.0000 940.0000 142.0000 .
TOTAL ORGANIC CARBON 4 0.00 0.00 0 21.7000 21,6500 24,5000 5.4000 '
TOTAL SUSPENDED SOL1DS 16 0.00 0.00 0 I 400.5625 | 126.0000 750.0000 152.5000
TOXAPHENE 4 100.00 0.00 0 0.0005 0.0005 0.0007 0.0003



Table 5 . POND WATER IM/IRA VOA/SVOA PROPOSED CONTAMINANTS OF CONCERN
(First of six pages) ’

. “Cwqce Sample Percent Number of Mean
Site | . Group : Analyte Standard Size Detect Exceedances (ug/L)
CLP Volatiles (1) ACETONE . 10 10 0 8.55
CLP Semi-Volatiles (2) B1S{2-ETHYLHEXYL )PHTHALATE 1.8 12 8.33. 1 22.875
Selected Compounds-EPA 502.2 (9) ~1,2,3-TRICHLOROBENZENE . 11 9.09 0 0.0555
Selected Compounds-EPA 502.2 (9) 1,2,4-TRICHLOROBENZENE . : 12 8.33 0 0.0558
Selected Compounds-EPA 502.2 (9) BENZENE, 1,2, 4-TRIMETHYL . 11 9.09 0 0.0564
Selected Compounds-EPA 502.2 (9) HEXACHLOROBUTADIENE 0.45 12 A 8.33 0 0.07
Hw Selected Compounds-EPA 502,2 (9) NAPHTHALENE 0.0028 12 8.33 1 0.1483
Selected Compounds-EPA 502.2 (9) TETRACHLOROETHENE 0.8 12 16.67 0 0.0792
Sélected Compounds-EPA 502.2 (9) TRECHLOROETHENE 66 12 16.67 0 0.0817
Selected .Compounds-EPA 502.2 (9) cis-1,3-DICHLOROPROPENE 10 12 ~8.33 0 .0.08
Selected Compounds-EPA $02.2 (9) n-BUTYLBENZENE ' . 11 ' 9.09 0 0.1491
Tri-Pesticides-EPA 619 (15) ATRAZINE : 3 12 ~ 83.33 0 1.0458




able 5

POND WATER IM/IRA VOA/SVOA

(Second of six pages)

OPOSED CONTAMINANTS OF CONCERN

)

. 3 cwqQce Sample Percent Number of Mean
Site Group Analyte Standard Size Detect Exceedances {ug/L)
CLP Voiatiles (1) l,l-DlCHLOROETHENE 0.057 132 0.76 1 2.6098
CLpP Volatl)es (1) . HETHYLENE CHLORIDE 4.7 - 132 6.82 9 2.9621
CLP Volatiles (1) TE TRACHLORDE THENE 0.8 132 1,52 2 2.6212
CLP Semi-Volatiles (2) Bl§jZ-ETHYLHEXYL)PﬁIHALATE 1.8 .33 6.06 2 5.4091
Selected Compounds-EPA 502.2 (9) 1,1,1-TRICHLOROE THANE ' 200 16 6.25 0 0.0888
A3-A4 | Selected Compounds-EPA S02.2 (9) 1,1-DICHLOROETHENE 0.657 16 6.25 1 0.1381
Selected Compounds-€PA 502.2 (9) TETRACHLOROEIHENE 0.8 16 6.25 0 0.08
Herbicides-EPA 615 tll) D1CAMBA 12 58.33 0 0.83
Herbicides-£PA 615 (11) DICHLOROPROP 12 8.33 0 0.475
Tri-Pesticides-EPA 619 (15) ATRAZINE 3 76 59.21 5 . 0.7281
Tri-Pesticides-EPA 619 (15) STIMAZINE 4 64 12.5 0 0.1563




Table 5

POND WATER IM/IRA VOA}SVOA PROPOSED CONTAMINANTS OF CONCERN

(Third of six pages)

l cwqce Sample Percent Number of Mean

L Site Group Analyte Standard Size Detect Exceedances (ug/L)
CLP Volatiles (1) 1,2-DICHLOROETHENE 16 _ 6.25 0 2.9063
CLP Volatiles (1) ACETONE 13 30.77 0 37.0385
CLP Volatiles (1) METHYLENE CHLORIOE 4.7 18 12.5 2 4.875
CLP Volatiles (1) TRICHLORDE THENE 66 16 31.25 0 4.375
CLP Volatiles (1) c1s-1,2-DICHLOROETHENE 70 1 100 0 3.3
Selected Compounds-EPA §02.2 (9) 1,2,4-TRICHLOROBENZENE 12 8.33 0 0.0567
Selected éompounds-EPA 502.2 (9) | CARBON TETRACHLORIDE 18 12 16.67 0 0.3083

B1-B2 | Selected Compounds-EPA 502.2 (9) CHLOROFORM ~~ 6 12 $8.33 0 0,2158

Sélected Compounds-EPA502.2 (9) | NAPHTHALENE 0.0028 12 8.33 1 0.12
Selected Compounds-EPA 502.2 (9) TE TRACHLOROE THENE 0.8 12 58.33 1 0.2133
Selected Compounds-EPA 502.2 (9) TOLUENE 1000 12 8.33 0 0.1333
Selected Compounds-EPA 502.2 (9) TRICHLOROE THENE 66 12 50- 0 3.0775
Selected'Compounds-EPA 502.2 (9) VINYL CHLORIDE 2 12 16.67 0 0.1783
‘Selected Compounds-EPA 502.2 (9) cis-1,2-DICHLOROETHENE 70 11 36.36 0 0.75- .. . - .
Tri-Pesticides-EPA 619 (15) ATRAZINE 3 12 8.33 0 0.3033




able 5‘

(Fourth of six pages)

POND WATER IM/IRA VOA/SVOA

OPOSED CONTAMINANTS OF CONCERN

“?%===== N cwace -Sample Percent Number of Mean
| Site Group Analyte Standard Size Detect Exceedances (ug/L)
| | cLp volatiles (1) ACETONE 6 16.67 0 8.1667
CLP Volatiles (1) CHLOROFORM 6 6 16.67 0 3
CLP Volatiles (1) --— - METHYLENE CHLORIDE 4.7 6 16.67 1 3.6667
CLP Pesticides/PCBs (7) HEPTACHLOR. 0.00021 6 16.67 0 0.0219
ClP Pesticides/PCBs (7) alpha;BHc 0.0039 6 16.67 0 0.0219
CLP Pesticides/PCBs (7) alpha-CHLORDANE ~ ~ 6 16.67 0 0;2192“
CLP Pesticides/PCBs (7) beta-BHC ‘ 0.014 6 16.67 0 0.0219
CLP Pesticides/PCBs (7) gamma-BHC (L INDANE) 0.019 6 16.67 0 0.0219
- CLP Pesticides/PCBs (7) gamma -CHLORDANE 6 16.67 0 0.2192
Selected Compounds-EPA 502.2 (9) 1,4-DICHLOROBENZENE 15 5 60 0 0.092
Selected qompounds-EPA 502.2 (9) BROMOD I CHLOROME THANE 0.3 ) 40 | 0 0.17
Selected Compounds-EPA 502.2 (Q) CHLOROFORM 6 S 100 0 é.g
Selected Compounds-EPA 502.2 (9) TE TRACHLOROE THENE 0.8 5 60 0 0.04
Selected Compounds-EPA 502.2 (9) TRICHLOROE THENE 66 5 80 0 0.078
Selected Compounds-EPA 502.2 (9) cis-1,2-DICHLOROE THENE 70 4 25 0 0.08
Tri-Pesticides-EPA 618 (15) PROPAZ INE 5 20 0 0.32




Table 5

POND WATER IM/IRA VOA/SVOA PROPOSED CONTAMINANTS OF CONCERN

n*

(Fifth of six pages) -
: £wace Sample Percent Number of Mean
Site Group Analyte Standard Size Detect Exceedances (ng/L)
CLP Volatiles (1) ACETONE 120 10 0 -15.3575
CLP Volatiles (1) HETHYLENE CHLORIDE 4.7 121 5.79 7 2.7967
CLP Volatiles (1) TETRACHLOROE THENE 0.8 121 1.65 2 2.5992
CLP Semi-Volatiles (2) B1S(2-ETHYLHEXYL )PHTHALATE 1.8 31 9.68 3 6.3161
CLP Pesticides/PCBs (7) - alpha-BHC 0.0039 18 5.56 0 0.0238
CLP Pesticides/PCBs (7) a\pha-CHLORDANE 8 12.5 0 0.2238
CLP Pesticides/PCBs (7) beta-BHC 0.014 18 5.56 1 0.0268
B4'Bs CLP Pes!lcldes/PCB's (7) gamma-BHC (L INDANE) 0.019 18 5.56 0 0.0238
CLP Pesticides/PCBs (7) ganma~CHLORDANE 8 12.5 0 0.2238
Selected Compounds-EPA 502.2 (9) CHLOROFORM 6 29 62.07 0 0.7428 ’
Selected Compounds-EPA 502.2 (9) TETRACHLOR.OETHENE 0.8 28 25 0 0.1339
Selected Compounds-EPA 502.2 (9) “TRICHLOROE THENE 66 29 27.59 0 0.3831
Herbicides-EPA 615 (11) DICAMBA 22 13.64 0 0.2195
Tri-Pesticides-EPA 619. (15) AIRAZINE 3 91 83,52 1 0.556
Tri-Pesticides-EPA 619 (15) SIMAZINE 4 80 iS 0 0.1461
C1 NONE
CLP Volatiles (1) METHYLENE CHLORIDE - 4.7 105 6.67 .1 2.8819
C'LP Volatiles (1) TETRACHLOROE THENE 0.8 105 0.95 1 2.5857
€2 CLP Semi-Volatiles (2) BlS(Z-ETHYLHEX?L)PHTHALA’IE 1.8 23 17.39 4 8.3043
Selected Cmpounds-EPA'SOZ.ng) 1,1,1-TRICHLOROETHANE 200 22 9.09 0 0.1468
Tri-Pesticides-EPA 619 (15) ATRAZINE 3 68 66.18 0 " 0.2109




Table 5

POND WATER IM/IRA VOA/SVOA PROPOSED CONTAMINANTS OF CONCERN
(Sixth of six pages) ’
cwace Sample Percent Number of . Mean

Site Group Analyte Standard Size Detect Exceedances (ng/L)
CLP Volatiles (1) ‘l,l-DlCHLbROETHANE . 17 76.47 0 6.3824
CLP Volatiles (1) 1,2-DICHLOROETHENE 17 35.29 0 4,3529
CLP Volatiles (1) 2-BUTANONE __ 17 17.65 0 10.6471
CLP Volatiles (1) G-HETHYL-Z-PE“TANONE 17 11.76 0 9,0294
CLP Volatiles (1) ACETONE 16 31.25 0 34.9063
CLP Volatiles (1) CARBON DISULFIDE 17 5.88 0 2.7059
CLP Volatiles (1) CHLOROE THANE 17 58.82 0 - 15.2353

: CLP Volatiles (1) ETHYLBENZENE 680 17 82.35 0 12.9706

suoam CLP Volatiles (1) HETHYLENE CHLORIDE 4.7 17 29.41 ) 15.6176
CLP Volatiles (1) TOLUENE 1000 17 88.24 0 44.3235
CLP Volatiles (1) TOTAL XYLENES 17 76.47 .0 14.7647
CLP Volatfles (1) VINYL ACETATE 17_ 5.88 0 " 7.5882
CLP Volatiles (1) o-XYLENE 3 66.67 0 5.1667
CLP Semi-Volatiles (2) 2-METHYLNAPHTHALENE 3 100 0 22.3333
CLP Semi-Volatiles (2) 4-METHYLPHENOL 3 33,33 0 11
CLP Semi-Volatiles (2) ) * NAPHTHALENE 0.0028 3 100 k] 20.6667

*SW097=Landfill Pond
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TABLE E-1.D

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

Chioride A E325 250,000
Cyanide (Free) A E335 5
Fluoride A E340
N as Nirate A E353.1 10,000
N as Nitrate+Nitrite A E3531
N as Nirite A E354.1 | 500
Sultate A E375.4 250,000
Sulfide, H26 Undissociated A E376.1 2
Coliform (Fecal) B SMo221C 2,000/100ml
Ammonia as N c E350 TvS 100
. |Dioxin -D 143 0.000000013
Boron E SW6010(38) 750
Chiorine, Total Residual E SM4500 19 "
Sulfur E 2
Dissolved Oxygen FP SM4500 >5,000 >5,000
pH (Standard Units) FP E150.1 659 659
Spedific Conductance FP E120.1
| Temperature (Degrees Celsius) FP
&‘w IN E310.1
03 IN
Total Dissoived Solids IN E160.1
Total Organic Carbon IN E415.1
Aluminum M (=)
Antimorny M (k]
Arsenic (Total Recoverable) M [« ] 50
Arsenic Il M
[Arsenic V M
Barium M (&)
Berylkum M (&) 4
Cadmium M [ ] TvS Tvs
Calcium M (&)
Cesium M (<]
Chromium M (%]
Chromium Ml (Total Recoverable) M 50
Chromium Vi ' M E2185 18 11
Cobalt M (k] i
Copper M (<] TvS VS
tron (Dissoived) M (] 300 50
ron (Trec) M o 1,000 1,000
Lead M (%] TvS Tv8
Lithium M [k ]
Magnesium M ©
Manganese (Dissolved) M ] 300 50
Manganese (Trec) - ™M (%] 1,000 1,000
Mercury M (] 0.01 (Total)
Molybdenum M (&
Nickel M - TvS -|TVS
Potassium M (&)
Selenium (Total Recoverable) M 3 10
M (%] TvS Tvs
M (&)
M (&
M ()
L (€]
] SWe010(38)
M SW6010(38)
M (<]




TABLE E~-1.D (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)

STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS

ALL VALUES ARE REPORTED IN ug/ft UNLESS OTHERWISE NOTED

Vaponite 2

Aroclor 1016
Arocior 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
PCB3 (Total)

2.4,5-TP Sivex-
2. 4-Dichlorophenaxyacetic Acid (2,4-D)
Acrolein .

Americium (Total) (pCit)

BB - R R R R R R AR EREEREEREEREREEEREEEREREEERE K

P XIIIIIIITIIIT JFJIJFIBII3I

8y ©gegse 88000ggeees

8 @ 3§ cvesuess

8

0.000074

0.00046

0.000024

0.000071

0.00028

0.0062
0.0163

00123
0.0188

0.000079

0.05

0.05




" TABLE E-1.D (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)

STREAM SEGMENT (CDH/MWQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/t UNLESS OTHERWISE NOTED

Somo TEE b
/
Americium 241 (pClD R
Cesium 134 (pCV) R 80 80
Cesium 137 (pCM R
Gross Aipha (pCiD R 7 11
Gross Beta (pCY) R 5 19
- |Phaonium (Total) (pCiD R 0.05 Q.05
Phatonium 238+ 239+ 240 (pCUN) R 15(a) 15(a)
Radium 226+228 (pCi) AR o 5(a) S4a)
Svontium 89+980 (PCH) R
Strontium 90 (pC¥N) R 8 8
Thorium 230+232 (pCY) R 60(a) 60(a)
Trisum (PG ‘ R 500 500
Uranium 233+234 (pCi) R
Uranium 235 (pCi) ]
Uranium 238 (pCi) R
Uranium (Totah (pCil) R 5 10
1.2.4,5-Tetrachlorobenzene sv (38) .
1,2,4-Trichlorobenzene sv (& ]
1,2-Dichiorobenzene (Ortho) sV (]
1,2-Diphenythydrazine sV (3B)
; Meta) sV &
zene (Para) v (k)
Trichlorophenol sv 3
4,8-Trichiorophenot sV @ 1.2
2.4-Dichlorophenol sV (&
2,4-Dimethyiphenol sV (&)
2,4Dinitrophenol sV (&
2,4-Dinitrotoluene sV (<)
2.6-Dinitrotoluene sV 5]
2<Chioronaphthalene sV %]
2-Chiorophenol sv [«< )
2-Methyinaphthalene sv 3
2-Methyiphenot V. (&Y
2-Nitroaniline sV (%)
2-Niyophenol sV k)
3-Nitroaniline sv (%)
4,6-0inltro-2-methyiphenol sV (&)
4-Bromophenyi-phenyl-ether sV (&)
4-Chioroanifine sv (& ]
4-Chiorophenyl-pherwl-ether sV (]
4-Chioro-3-methyiphenol 8V (<]
4-Methyiphenol sV (k)
4-Nitroaniline sV < YN
4-Nitrophenol sV ()
Acenaphthene sV 1%
Anthracene sV o
Benzidine sv (38.0) 0.00012
Benzoic Acid sv (%]
Benzo(a)anthracene sv (&
Benzo(a)pyrene sv @
Benzo()fluoranthene sv (]
Benzo(g.h.)perylene sv 3
Benzo(Kfluoranthene sv (%]
Benzyl Alcohol sV @
2-Chioroethoxy)methane sV (&)
-Chioroethyl) ether sV & 0.0000037
Chioromethyf)ether sv R
bis(2-Chioroisopropyl ether : sv @
bis(2-Ethylhexyl)phthalate (Di(2-ethyihexybp | SV @
Butadiene sV
Butyl Benzylphthalate SV. (&)




" TABLE E-1.D (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/ UNLESS OTHERWISE NOTED

arameter

Chiorinated Ethers
Chiorinated Napthalenes
Chioroalkylethers
Chiorophenol (total)
Chrysene
Dibenzofuran
Dibenz(a,h) anthracene
Dichlorobenzenes
Dichiorobenzidine (Total)
Diethylphthalate
Di(2-othythexyl)adipate
Dimethyiphthalate
Di-n-butyiphthalate
Di-noatyiphthalate
Ethylene Glycol
Fluorarthene
Fluorene
Formaldehyde
Haloethers
Hexachiorobenzene
Hexachiorobutadiene

Vinyl Chloride
1,1,1-Trichloroethane
1.1.2.2-Tetrachioroethane
1,1,2-Trichloroethane
1,1-Dichioroethane
1.1-Dichioroethene
1,2Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichioroethene (totaf)
1.2 Dichioroethene (rans)
1.2-Dichioropropane
1,3-Dichloropropene (cis)
1,3Dichioropropene (irans)
28utanone

2-4Hexanone
4-Methyl-2-pentanone
Acetone

222223222222222222222282222222222222222288222%2

€€ CCcCcCCLC<LCLCCC<C<

(]
(&)
(<]
(&

1<
<
o

(%]
©
&
(€]
©
(30)
®
©@

©
&

&

(K]

&

&
(&
&
&
(38)
(38)
(38)
(38)
@8)
(3B)

(3B) .

(38)

(&
&
(&)

)
@
@
)

3
&

@ -

©
&
&
&
(&
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(€]
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TABLE E-1.D (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1892)

STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/ UNLESS OTHERWISE NOTED

Acrylonitrile v (&) 0.058
Benzone v (& ]
lBronndid’lbromed\me v (&)
Bromoform v (]
Bromomethane_ v @ -
Carbon Disulfide v (k]
Carbon Tetrachlorido v (<
Chiorinated Benzenes 1 VsV [«<']
Chiorobenzene v (€]
Chioroethane \' ()
Chioroform v (& \ 019
Chioromethane v (&) '
Dibromochioromethane A %)
Dichlorosthenes v @
Ethytbenzene v (&
Ethylene Dibromide v (3C)
Ethylene Oxide '
Halomethanes v @ 0.19
Methylene Chiorido v (k]
Styrene v ]
Tetrachiorosthanes v (] a8
,2,2-Tetrachioroethene v @
%ﬂm v P
v (&
»1.1-Trichloroethene v (&)
© |Viyl Acetate v (&
Xylenes (Totaf) v 3




TABLE E-1.D (continued)

EXPLANATION OF TABLE AND ENDNOTES

CDH = Colorado Department of Health
EPA nErNiommlthruomonAooney

S$S = specific spedies

THM = Total Trihalomethanes: bromcform, chioroform, bromodichioromethanse, dibromochloromethane
TIC = Tentatively identified Compound

TVS = Table Valuo Standard (hardness dependent), see Table it in (a)

ug? = micrograms per iter

WQCC = Water Quality Control Commission

(1) In the absence of specific, numeric standasds for non-nahwally occurming organics, the narative standard is interpreted as zero with enforcement basad on
practical quantification levels (PQls) as defined by COHWQCC or EPA

(2) Segment 5 has a goal qualifier for all use classifications.

(3) Soo Attachment 1 for analytical methods with commesponding detoction fimits.
abbreviations are: E=EPA; SW=SWB846; a=dotectad as total; b=detected as TICs or with method modifications; c=not routinely monitored; d=monitored in
discharge ponds; e=mibdure-individual isomers detected

(4) Type abbroviations are: A=anion; B=bactaria; C=cation; D=dioxin; E=element; FP=fiold parameter; H=herbicide; lN-mgmnc. M=metal; P=pesticide;
PP = pesticide/PCB; R=radionuclide; 6V=semi-volatile; V=volatile

(5 MDL for Radium 226 is 0.5; MDL for Radium 228 is 1.0

(6) These parameters are to be maintained at the lowest practical level: See section 3.1.11 @ (2 in (a)

(7) Where the standard is below (more stringent than) the PQL, the PQL is interpreted to be the compliance level.

(a) COH/WQCC, Colorado Water Quality Standards 3.1.0 (5 CCR 1002-8) 1/15/1974; amended 10/819891. -

() COHWAQCC, Classifications and Numeric Standards for S. Platte River Basin, Laramie River Basin, Republican River Basin,
Smoky Hill River Basin 3.8.0 (5 CCR 1002-8) 4/6/1981; amended 7/16/1992 - Ste-specific standards may
become basin-wide in 1883 with modifications.




~ POTENTIAL ‘CHEMICAL-SPECIFIC BENCHMA
© v SOIL-CONTAMINANT CRITERIA . = "




TABLE E-1.E

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992)
SOIL CONTAMINANT CRITERIA

‘ . ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED
Pafimeter
Chloride A B325
Cyanide (Free) A E335 4416B+0 |4416B+0
Flooride A B340
N as Nitrate A E3531
N as Nitrate+Nitrite A E3531
N as Nitrite A B354.1
Saifate A BE375.4
Sulfide, H2S Undissociated A B3761
Coliform (Fecal) B SMo221C
Ammonis as N C E350
Dioxin D 2
Boroa E SW6010(2B)
Chloriae, Total Residual E SM4500
Sulfer B
Dissolved Oxygea FP SM4500
pH (Standard Uniu) FP EB1501
Specific Conductance FP B12041
rature (Degrees Celsins) FP
inity IN E310.1
cstos IN
Total Dissolved Solids IN B1601
Total Organic Carboa IN B4151
Aluminam M )
Antimony M ) 6.309E-02 {6.309E-02
Arsenic M ¢4} 3155B-01 |315SE-01
Arscnic {11 M
Arsepic V M
Barism M 2 6.309E+0 |6.309E+0
Beryllinm M ) '
Cadminm M (2 6309E-02 [6.309B-02
Calciam M (2)
Cesinm M ) :
Chrominm M 2 315SB-01  [3155E-01
Chrominm IlI M
Chrominm V1 M B85
Cobalt M @
Copper M ®
Iron M ®
Lead M @ j j
Lithinm M (3]
Magnesism M (4]
Mangancse M ?
Merensy M 2 1262E-02 |L262E-02
Motybdenam M (2)
Nickel M (4] i i
Potassism M )
Scleninm M 2) 6309E-02 |{6309E-02
Silver M 2 A1SSE-01 |31SSE-01
ism M @) -
tinm M ()
inm M ) 1893E-02 |1893EB-02
M 2 :
Titaninm M SW6010(ZB) ‘
Teapsten M SW6010(2B) 3
Vansdiam M (4}
Zine M )




TABLE E-1.E (continued)

- POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (w 16,1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Eg UNLESS OTHERWISE NOTED

Aldicard P 1253B+0 [6309E-02
Aldicard Sulfonc P

Aldicard Sulfoxide P

Aldrin P @ 1351B-03 [1262E-05
Carbofuraa P (2C)

Chloranil P

Chlordanc P 2) L944 B+01 [1.262 E-02
Chlorpyrifos P ?

DDT P (¢ 3109E+0 [6.309E-04
DDT Meubolite (DDD) [ 4 ) S982E-02 |6.309B-04
DDT Mectabolite (DDE) P ¢4} 9902E-01 [6.309E-04
Demeton P @ )
Diazinoa P (2) .

Dieldria P @ 1.292B-03 |1.262E-05
Eadosalfan ] P 2

Enadosulfana I] P )

Eadosulfes sulfate P ) .

Badrin P @ LOO4 E+0 [1.262E-03
Badria Aldebyde P (2B)

Badrin Ectoae P (2B)

Guthion (Azinphos methyl) P 1@

Heptachlor P 2) 334SE+0 |2S4B-03
Heptachlor Epoxide | 4 ) 8346B-01 [1.262B-03
Hexachlorocycloh , Alpha P (4]

Hezachlorocyeloh , Bets P (¢}

Hexschlorocycloh (HCH or BHC) P

Hezachlorocyelohezane, Delta P 2)

Hexachlorocyeloh , Technical (Total) P (2B)

H (W) y 1ok , G (l lad. ) P (z)

Malathioa P (2B)

Methoxychlor P (2) 2633E+04 |6.309B-01
Mirex P

Oxamyt (Vpdate) P

Parathioa P (2B)

Tozaphene P (2) |7.909 E+01 |3.155B-02
Vaponite 2 P .

Aroclor 1016 PP (2)

Aroclor 1221 PP )

Aroclor 1232 PP (2]

Aroclor 1242 PP 2

Aroclor 1248 PP 2

Aroclor 1254 PP @

Aroclor 1260 PP |(2)

PCBs (Total) ’ PP @ 1223E+01 [3155E-03
2,4,5-TP Silvex . H (2C) 9.905 B+0 |6.309EB-02
2,4-Dichlorophenoxysectic Acid(2,4-D) H (2C) 1069 E+02 |6.309 E-04
Acsolein H 1181 E+0 [31ISE+0
Atrazine H (2D)

Bromacil H

Dalspoa H 7))

Disoscd H @)

Diquat H

Eadothsll H

Glyphosate H

Picloram H

Simazine H (D)

Amecriciam (Total) (pCift) R




TABLE E-1.E (continued)
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (Decocmber 16, 1992)
SOIL CONTAMINANT CRITERIA
. ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED
X
Americium 241 (pCiN) ‘R
Cesinm 134 (pCiNl) R
Cesinm 137 (pCiNl) R
Gross Alphs (pCifl) R 5.0pCi/g
Gross Beta (pCifl) R 50.0 pCi/g
Plutoaium (Total) (pCil) R
Plutosiam 23842394240 (pCifl) R 0.9 pCi/g
" |Radinm 226+ 228 (pCi/1) R
Strontiom 89+90 (pCift) R
Strontiom 90 (pCi/l) R
Thorium 230+232 (pCiNl) R
Tritinm (pCiN) R
Ursaism 233+ 234 (pCiN) R
Uranium 235 (pCifl) R J
Uranium 238 (pCifl) R -
Uraniom (Total)(pCifl) . R
1,2,4,5-Tetrachlorobenzene sv (2B) S.603E+01 |6.309 B-02
1,2,4-Trichlorobenzene sV @) 1217E+04 '[4.4165 E+0
‘ 1,2-Dichlorobenzenc (Ortho) sV (¢4} 4.999E+03 |3.785 B+0
i iphenylbydrazine sV (2B) 6.976E-04 |2.524 E-04
: chiorobenzenc (Meta) sV (¢4} 4.790E+04 [1.893E+0
chlorobeazene (Pars) sV 2) 2650E+02 |4.732E-01
24,5-Trichlorophenol 1SV (03] 2101 E+04 |2.524 B+01
2,4,6-Trichlorophenol sV ) 3536B-01 {1.262E-02
2,4-Dichlorophenol sV (2 4.329B+04 |6.309 B-01
24-Dimcthylphenol sV 2) 1248 E+01 [1.262 E-01
| 24-Dinitrophenol ) sV 2 2296 E+01 |4.416B-04
2,4-Disitrotoluene . sV (2)
2,6-Dinitrotolncac sv )
2-Chloronaphthalenc sV (03]
2-Chlorophenol sV (2) 4412E+04 |1.262B+0
2-Methylasphthalene sv ()
2-Methylphenol sV 2
2-Nitroanilise sv (2)
2-Nitrophenol sv @
; 3,3"-Dichlorobenzidine sV (2) S656E-02 |5.047B-04
| 3-Nitroaniline sV 2
| 4,6-Dinitro-2-methylphonol sv (2)
4-Bromopheayl-pheayl-cther sv (2)
4-Chloroaailisc sv (¢4
4Chlorophenyl-phenyl-cther sV 2
4-Chloro-3-methylphenol sv [¢4]
|4-Methyipheaol sV @
4-Nitroasiline sv 2)
4Nitrophenol sV @)
Aeccnaphthene k1% @)
Asthracese sV 2) 7.701 E+01 |1.262B-02
Benzidine sV’ |@2BO) 1.262EB-06 |{1.262E-06
Benzoic Acid sv 2)
Benzo(s)anthracene sV - |2 9.690 E-0Z |6.309 E-05
Benzo(a)pyrenc sV ) 3.8675 E-02 |1.893B-05
Benzo(b)flnoranthene sv @ 1643E-04¢ |L262E-04
nzo(gh.i)perylene sv @
K)flsoranthene sV ) 7.790E+02 |2.524 B-02
sv )
4 )
sv @ 1.893E-04 [1.893B-04
sV
bis(2-Chloreisopropyi)other | sv @ 2234E+03 (6309 B+0
bis(2-Ethylhexyl)phthalate (Di(2-cthyihexyl)phthal] SV 2) 4210E+01 [1.893E-02




TABLE E-1.E (continued) |

POTENTIAL CHEMICAL-SPECIFIC BENCHMARES (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

Butadieno sv

Butylbenzylphthalate sV (2) 637SE+04 |5.678B+0
Chlorinated Bthers - sv (2)

Chloriasted Napthalenes sV 2

Chiloroalkylethens sv (2]

Chryseac sV @ 1516B+01 |1L262E-03
Dibenzoferan sV 2)

Dibenz(a,h)anthracenc sV )] 7.318B-03 |4416B-06
Dichlorobeazenes sV 2)

Dicthylphthalate sV (2) 4.7195 E+05 |L893E+02
Di(2-cthylhexyl)adipate sV

Dimethylphthalate sv [v4) 9232 E+06 |2.524 B+03
Di-n-butylphthalate sV (2)

Di-a-octylphthalate sV @) 3441 E+04 |3.785E+0
Ethyleac Glyeol sV (20) .
Fluoranthene sv (74} 2971 E+04 |1262E+0
Fluoreae sv @ LO48E+01 |L262E-02
Formaldebyde sV :

Haloethens sv 2

Hexachlorobeazene sv @) 2619E-01  |1262B-04
Hexachlorobutadiene sv (2) 5139EB+0 |3155E-03
Hezachlorocyclopentadi sv 2 8283E+03 [1.262E+0
Hexachlorocthane sv 2 2956E+0 |1.893B-02
Hydrazine sv 6.309E-05 |6.309B-05
Indeno(1,2,3-0d)pyrene sV ) 2970 E+04 {1262 E-03
Isophosonc sv (¢4} 1.345E+04 [4416B+01
Naphthaleae sV (2) 5.738E+05 )6.309 B+01
Nitrobeazeae sv (2) 6.5S7TE+0 [L262E-01
Nitrophenols sV )

Nitrosamines sV 2

N-Nitrosodibutylamine sV (2B)

N-Nitrosodicthylamine sv (2B)

N-Nitrosodimecthylamine sv (2B)

N-Nitrosopyrrolidise sV (2B) 1262E-04 [1262B-04
N-Nitrosodipheaylaminc sv (2B) 6309E-05 |6309E-05
N-Nitroso~di-a-dipropylamiac sV (2B)

Pentschiorinated Ethanes sV (2B)

Penatachlorobeazene sV (2B) 2284E+03 [1.893B-04
Pentachlorophenol sv 2 2917E+03 [L262E+0
Phenanthreae sV (2] 1.398E+01 (1.262E-02
Phenol sv ) 2051 E+04 {1262 E-02
Phthatate Esters Y @

Polynuclear Aromatic Hydrocarbons sV 2) .

Pyreac sV 2 4.076E+05 (6309 B+0
Vinyl Chloride v . [r5) 1.82Z2E-01 [1.262E-02
LL1-Trichlorocthane v 2) 229E+02 |1.262E+0
1,1,2,2-Tetrachlorocthanc v ? 5.832E-03 [1.262B-03
1,1,2-Trichlorocthane v (2) 2315B-02° |3.785 B-03
L1-Dichloroethane v () LI4OE-02 |2254 E-03
L1-Dichlorocthene v (2) L270E+0 |4.416B-02
1.2-Dichlorocthane v ()] 37NM7B-01 |34S5E-02
1,2-Dichloroctbene (cis) v (2A) 2973E+01 [4416E-7
1,2-Dichlorocthene (total) v @

1,2-Dichlorocthenc (trans) v (2A) 3.641E+01 (6309 B-01
1.2-Dichioropropase \Y 2 6995E-01 (3155E-02
1,3-Dichloropropenc (cis) v 2

1,3-Dickloropropenc (rans) v 2

2-Batanone v @)

2-Hexaaone v 2)

|4+Methyl-2-peatanoace v (2)




/

Paramcter:
Acctone v @ S1T0E+02 {2524 B+01
Acrylonitrile v (2B) 3785B-04 [3.785E-04
Beazese \4 2 8879E-01 |3156 E-02
Bromodichloromethane v ) 7.546B+02 |4.4165 E+0
Bromoform v )
Bromomcthane v (2) 3606B+01 [3155EB-01
Carbon Disolfide \4 @) 1277E+04 |2.524 BE+01
Carbon Tetrachloride \4 (¢)] 1.408E+0 [3.155B-02
Chlorinated Benzenes V/svV  1(2) :
Chlorobenzene v (2) 1526 B+02 |6.309 E-01
Chlorocthane v 2 .
Chiloroform \4 [¥)) 4968E-01 {3785 E-02
Chloromethane v @
Dibromochloromethane v (2)
Dichlorocthenes v [¢3]
Ethylbeazene v ) 4.984 E+03 [4416E+0
Ethylenc Dibromide v (zC) 6078B-04 {3155EB-04
Ethylene Oxide v 6309B-04 |6.309E-04
Halomethanes v [v4)
Methylene Chloride v ) . )
ne v [v2) 2343E+0 [3155E-02
chloroethancs \4 (2) ' .
chloroethene \4 2) 3480B+0 [3155E-02
Toluene v ) 1173B+04 {1.262 B+01
. |Trichlorocthames v ) '
Trichloroctheac v () L146B+0 [31S5E-02
Viagl Acetato v @
Xylenes (total) Vv (2)

TABLE E-1.E (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)

SOIL CONTAMINANT CRITERIA

ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED




TABLE E-1.E (continued)

EXPLANATION OF TABLE AND ENDNOTES

CDH = Colorado Department of Health
EPA = Envirozmentsl Protection Agency

RFP = Rocky Flats Plant

SDWA = Safe Drinking Water Act

TIC = Tentatively Identified Compound

my/Kg = milligrams per kilogram

(1) Type sbbreviatioos arc: A=anion; B=bacteris; C=cation; D =dicain; = element; PP =field parameter; Haberbicide; IN=inorganic; Mo metal; P= pesticide;
PP= pesticide/PCB; R=radicnnelide; SV =gemi-volatik; V=volatile

(2) See Attachment 1 for amalytica) methods with corresponding nalytes and deteetion limirs

abbreviations are: E=EPA; SWaSWi4k And d a3 totak; B=dh d & TICK C=not routinely monitored; D=monitored in discharge ponds;
RS N .

(») EPA Guidance 9347.3-09FS, A Guide to Delisting of RCRA Wastrs for Superfund Remedial Resp Based 0n Health-besed 10-6 risk, developud for
dolisting hazardous wastes aad waste residsals.
(b) Valuc derived from Colorado Radistion Control Rules and Regulstions, 1985 as amended 1990




‘TABLE 'E-2 o
COLORAD. AIR QUALITY" CONTROL C.MMISSION
| ‘STANDARDS, REGULATION 3 :




| TABLE E-2 ‘
‘ : COLORADO AIR QUALITY CONTROL
COMMISSION STANDARDS

- (State of Colorado, Regulation 3)

Criteria Pollutants (NAAQS)

CO, SO,, NO,, Particulate Matter (TSP), O,, Pb

P n i - Color IP for ropolitan Denver
Primary Std Secondary Std -
Annual = 75 pg/m® 60 pg/m’ Annual arithmetic mean
24-Hour . 260 pg/m’ 150 pg/m’ Not exceeded more than 1x/year
SQ, (Sulfur Dioxide) - Colorado SIP
Incremental ---> Category 1 Category 2 Category 3
Annual Arithmetic Mean 2 pg/m’ 10 pg/m’ 15 pg/m®
24-Hour Maximum 5 pg/m® 50 pg/m? ‘ 100 pg/m?
3-Hour Maximum 25 pg/m’ 300 pg/m’ 700 pg/m*
Zon id - Colorado SIP for Metropolitan Denver
‘ Averaging Time /Standard 1 hour 160 pg/m®
CO (Carbon Monoxide) - Colorado SIP for Metropolitan Denver
Averaging Time/Standard 8 hour 10 pg/m®
Averaging Time /Standard 1 hour 40 pg/m’
NO, (Nitrogen Dioxide) - Colorado SIP for Metropolitan Denver
Averaging Time /Standard Annual 100 pg/m’
Pb (Lead) - Colorado SIP
Averaging Time /Standard Quarter 1.5 pg/m® -

‘ A.W. Dybdahl, x8667 \




TABLE E-2
COLORADO AIR QUALITY CONTROL
COMMISSION STANDARDS

(State of Colorado, Regulation 3)

Colorado PSD (Prevention of Significant Deterioration) Requirements

Significant rate of emissions per emissions unit that would equal or exceed any of the following in tons per year
(tpy); emit or potential to emit:

CO: 100 tpy

NO,: 40 tpy (NO + NO,)

SO,: 40 tpy

Particulate Matter: 25 tpy of PM emissions (TSP)
PM-10 Emissions: 15 tpy, particulate aerodynamic diameter < 10 pm

Ozone: 40 tpy of VOC (precursor for Os)
Pb: 06 tpy

Fluorides: 3 tpy

H,SO, mist: 7 tpy

H,S: 10 tpy

Total reduced sulfur, including H,S: 10 tpy
Reduced sulfur compounds, including H,S: 10 tpy

Total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans: 3.2 grams/ycar, 3.5x10° tpy
23,78 -TCDD (tetrachlorodlbcnzo-p-dlo:nn)
Municipal waste combustor organics

Metals, measured as particulate matter: 14 Mgrams/year, 15 tpy
Municipal waste combustor metals

Acid gases, measured as SO, and HCl: 36 Mgrams/year, 40 tpy
Municipal waste combustor acid gases

A.W. Dybdahl, x8667




TABLE E-2

COLORADO AIR QUALITY CONTROL
COMMISSION STANDARDS

(State of Colorado, Regulation 3)

Colorado PSD Reqguirements for Particular Pollutants

New Stationary Source Emissions or Net Emissions Increase from a Modification --> PSD

Particular pollutant emissions from a new major source or major modification, which would cause air quality
impacts in any area of Colorado, less than the following amounts, not subject to BACT, monitoring and analysis
" requirements (Amounts at 25 @ C and at one atmosphere (1013 millibars)): :

CcoO

NO,

PM-TSP
PM-10

SO,

Pb

Hg

Be

Fluorides
Vinyl chloride
Total reduced sulfur
HS

Reduced sulfur
compounds

‘ 'A.W. Dybdahl, x8667

8-hour average

_ Annual average

24-hour average
24-hour average
24-hour average
3-month average
24-hour average
24-hoﬁr average
24-hour average
2f1-hour average
1-hour average

1-hour average

1-hour average:

575 pg/m’
14 pg/m’
10 pg/m’
10 pg/m’
13 pg/m’
O.i pg/m’
0.25 pg/m’
1 ng/m®, 0.001 pg/m’
0.25 pg/m’
15 pg/m’
10 pg/m’
0.2 pg/m’

10 pg/m’




: TABLE E-2
COLORADO AIR QUALITY CONTROL
COMMISSION STANDARDS

(State of Colorado, Regulation 3)

Ambient Air Increments Over Baseline Concentrations in Colorado

Maximum allowable increases over baseline concentrations for the following:

Any Cl Nation Wildern imitiv

PM - TSP Annual geometric mean 5 pg/m?
24-hour maximum 10 pg/m’

SO, Annual arithmetric mean 2 pg/m’
24-hour maximum 5 pkg/xn3
3-hour maximum 25 pg/m®

NO, Annual arithmetric mean 25 pg/m’?

Any Class IT Area (Nearly Everywhere Else):

PM - TSP Annual geometric mean 19 pg/m’
24-hour maximum 37 pg/m’

SO, Annual a;ithmeuic mean 20 pg/m’
24-hour maﬁmum 91 pg/m’
3-hour ma)umum 512 pg/m’

NO, * Annual arithmetric mean 25 pg/m’

901-004.450

(TableE2)

A.W. Dybdahl, x8667




TABLE E:3

. LOCATION - SPECIF




Location

Fault zones
Flood plain

Siting of Hazardous
Waste Disposal Sites

Siting of Wastewater
Treatment Facilities

Siting within an area
where action may cause
irreparable harm, loss, or
destruction of significant

ticles
‘ng on or near historic

property owned or
controlled by Federal
agency

Siting on critical habitat
of endangered or
threatened species

Wetlands

Area affecting stream or
river

TABLE E-3

POTENTIAL LOCATION-SPECIFIC BENCHMARKS

Requirement
RCRA regulations specify that hazardous waste treatment,
storage, or disposal must not take place within 200 feet of a
Holocene fault.
Any RCRA treatment, storage, or disposal facility which lies
within a 100-year floodplain must be designed, constructed and
operated to avoid washout.

Outlines siting criteria for hazardous waste disposal sites.

CDH Water Quality Control Division must approve locations of
wastewater treatment facilities.

Planned actions must avoid threatening significant scientific,
prehistorical, historical, or archeological data.

Action to preserve historic properties; planning of action to
minimize harm to National Historic Landmarks, included in or
eligible for the National Register of Historic Places.

Action to conserve endangered or threatened species.

Actions must minimize the destruction, loss, or degradation of
wetlands, as defined by Executive Order 11990, Section 7.

Actions must not discharge dredged or fill material into wetlands
without permit.

Action must protect fish or wildlife.

Citation

40 CFR 2645.18(a)

40 CFR 264.18(b)

Colorado Hazardous Waste

" Act, Sections 25-15-101, 203,

208, 302

Colorado Water Quality
Control Act Section 25-8-202
and 25-8-702

36 CFR Part 65, National
Historic Preservation Act

36 CFR Part 800, National
Historic Preservation Act

50 CFR Parts 200, 402, 33
CFR Parts 320-330

40 CFR Part 6, Appendix A

40 CFR Parts 230, 231

40 CFR 6.302







TABLE E-4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

lctiohs"

Requirements Prerequisites for Applicability™ Citation
Air Stripping (CAA requirements to be provided.)
Closure with No General performance standard re- Applicable to land-based unit con- 40 CFR 264.111
Post-closure Care  quires elimination of need for further taining hazardous waste.’ Applica-
(e.g, Clean Clo- maintenance and control; elimination ble to RCRA hazardous waste
sure) of post-closure escape of hazardous (listed or characteristic) placed at
waste, hazardous constituents, leach- site after the effective date of the
ate, contaminated run-off, or hazard- requirements, or placed into an-
ous waste decomposition products. other unit. Not applicable to
material treated, stored, or dis-
posed only before the effective
date of the requirements, or if
treated in-situ, or consolidated
within area of contamination. De-
signed for cleanup that will not
require long-term management.
Designed for cleanup to health-
: based standards.
Disposal or decontamination of equip- ‘ <
ment, structures, and soils. May apply to surface impound- 40 CFR 264.111
ments and container or tank liners 40 CFR 264.178
Removal or decontamination of all and hazardous waste residues, and 40 CFR 264.197
waste residues, contaminated contain-  to contaminated soil, including soil 40 CFR 264.288(0)(1)

ment system components (e.g., liners,

dikes), contaminated subsoils, and -

structures and equipment contaminat-
ed with waste and leachate, and man-
agement of them as hazardous waste.

Meet health-based levels at unit.

from dredging or soil disturbed in
the course of drilling or excava-
tion, and returned to land.

and 40 CFR 264.258

40 CFR 264.259

‘Currently on RCRA, CHA, and SDWA requirements are included. Additional action-specific requirements will be added
. as additional statutes are analyzed.

®Action alternatives from ROD keyword index, FY1986 Record of Decision Annual Report, January 1987, Hazardous Site

Control Division, EPA.

equirements have been proposed but not promulgated for air stripping, hybrid closure, gas collection and miscellaneous
treatment. When these regulations are promulgated, they will be included in the matrix.

“Some action-specific requirements listed may be relevant and appropriate event if RCRA definitions of storage, disposal, or
hazardous waste are not met, or if the waste at the site is similar to but not identifiable as a RCRA hazardous waste.




TABLE E+4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

Actions®

Requirements

Prerequisites for Applicability™

Citation

Closure with
Waste In-place

Comprehensive
Environmental
Response, Com-
pensation and
Liability Act Pro-

gram

Container Storage

Eliminate free liquids by removal or
solidification.

Stabilization of remaining waste and
waste residues to support cover.

Installation of final cover to provide
long-term minimization of infiltration.

30-year post-closure care and ground-
water monitoring.®

Establishes basic requirements for
implementation of the Superfund at
DOE facilities.

Containers of RCRA hazardous waste
must be:

¢ Maintained in good condition;

o Compatible with hazardous waste
to be stored; and

o Closed during storage (except to
add or remove waste).

Inspect container storage areas weekly
for deterioration.

Applicable to land  disposal of
hazardous waste. Applicable to
RCRA hazardous waste (listed or
characteristic) placed at site after
the effective date of the require-
ments, or placed into another unit.
Not applicable to material treated,
stored, or disposed only before the
effective date of the requirements,
or if treated in-situ or consolidated
within area of contamination.

Storage of RCRA hazardous waste
(listed or characteristic) not meet-
ing small quantity generator crite-
ria held for a temporary period
greater than 90 days before treat-
ment, disposal, or storage else-
where (40 CFR 264.10), in a con-
tainer (i.e., any portable device in
which a material is stored, trans-
ported, disposed of, or handled).
A generator who accumulates or
stores hazardous waste on-site for
90 days or less in compliance with
40 CFR 262.34(a)(1-4) is not sub-
ject to full RCRA storage require-
ments. Small quantity generators
are not subject to the 90-day limit
(40 CFR 26234 (c),(d), and (e)).

‘Regional administrator may revise length of post-closure care period (40 CFR 264.117).

40 CFR 264.228(a)(2)
40 CFR 264.228(a)(2)

40 CFR 264.258(b)

40 CFR 264.310

40 CFR 264310

DOE 5480.14

40 CFR 264.171
40 CFR 264.172




TABLE E-+4
POTENTIAL ACTION-SPECIFIC BENCHMARKS®

|lctions°

Requirements

Prerequisites for Applicability™

Citation

Container Storage
(Continued)

Construction of a
New Surface Im-
poundment  (see
Closure with
Waste In-place
and Closure with
No Post-closure
Care)

- Place containers on a sloped, crack-

free base, and protect from contact
with accumulated liquid. Provide
containment system with a capacity of
10% of the volume of containers of
free liquids. Remove spilled or
leaked waste in a timely manner to
prevent overflow of the containment
system.

Keep containers or ignitable or reac-
tive waste at least 50 feet from the
facility’s property line.

Keep incompatible materials separate.
Separate incompatible materials
stored near each other by a dike or
other barrier.

At closure, remove all hazardous
waste and residues from the contain-
ment system, and decontaminate or
remove all containers, liners.

Storage of banned wastes must be in
accordance with 40 CFR 268. When
such storage occurs beyond one year,
the owner/operator bears the burden
of proving that such storage is solely
for the purpose of accumulating suffi-
cient quantities to allow for proper
recovery, treatment, and disposal.

Minimum Technology Requirements:
Use two liners, a top liner that pre-
vents waste migration into the liner
and a bottom liner that prevents
waste migration through the liner
(throughout the post-closure period).

Design liners to prevent failure due to
pressure gradients, contact with the
waste, climatic conditions, and the
stress of installation and daily opera-
tions.

Provide a-leachate collection system
between the two liners.

Use a leak detection system that will
detect leaks at the earliest possible
time. :

RCRA hazardous waste (listed or

characteristic) currently being
placed in a new surface impound-
ment, or use of replacement or
lateral extension of existing land-
fills or surface impoundments.

40 CFR 264.175

40 CFR 264.176

40 CFR 264.177

40 CFR 264.178 .

40 CFR 268.50

40 CFR 264.220

40 CFR 264.221

40 CFR 264.221

40 CFR 264222




TABLE E+4 .
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

Y

Actions®

Requirements

Prerequisites for Applicability?

Citation

Construction of a
" New Surface Im-
poundment  (see
Closure with
Waste In-place
and Closure with
No Post-closure
Care)
(Continued)

Dike Stabilization

5 i Monitori
Establish a detection monitoring pro-
gram (264.98). Establish a compli-
ance monitoring program (264.99) and
corrective action monitoring program
(264.100) when required by 40 CFR
264.91. All monitoring programs
must meet RCRA general groundwa-
ter monitoring requirements (264.97).

Design and operate facility to prevent
overtopping due to overfilling; wind
and wave action; rainfall, run-on;

malfunctions of level controllers,

alarms, and other equipment; and
human error.

Construct dikes with sufficient
strength to prevent massive failure.

Inspect liners and cover systems dur-
ing and after construction.

Inspect weekly for proper operation

_and integrity of the containment de-

VICES.

Remove surface impoundment from
operation if the dike leaks or there is
a sudden drop in liquid level.

At closure, remove or decontaminate
all waste residues and contaminated
materials. Otherwise, free liquids
must be removed, the remaining
wastes stabilized, and the facility
closed in the same manner as a land-
fill.

Manage ignitable or reactive wastes
so that it is protected from materials
or conditions that may cause it to
ignite or react.

Creation of a new landfill unit to
treat, store, or dispose of RCRA
hazardous wastes as part of a
remedial action.

Existing surface impoundment
containing hazardous waste, or
creation of a new surface
impoundment.

40 CFR 264.91-
264.100

40 CFR 264.221

40 CFR 264.221

40 CFR 264.226

40 CFR 264.226 ‘

40 CFR 264.227

40 CFR 264.228

40 CFR 264.227



TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

.ctions"

Requirements

Prerequisites for Applicability™

Citation

Discharge of
Treatment System
Effluent

Best Available Technology:

Use of best available technology eco-
nomically achievable is required to
control toxic and non-conventional
pollutants. Use of best conventional
pollutant control technology is
required to contro! conventional pol-
lutants. Technology-based limitations
may be determined on a case-by-case
basis.

Water :

Applicable Federally-approved State
water quality standards must be com-
plied with. These standards may be
in addition to or more stringent than
other Federal standards under the
CWA:"

Discharge limitations must be estab-
lished at more stringent levels then
technology-based standards for toxic
pollutants.

Best Management P;aggl ces:
Develop and implement a Best Man-

agement Practices program to prevent
the release of toxic constituents to
surface waters.

The Best Management Practices pro-
gram must:

o Establish specific procedures for
the control of toxic and hazardous
pollutant spills.

Point source discharge to waters

of the United States."®

Discharge to waters of the U.S.

40 CFR 122.44(a)

40 CFR 12244 and
State regulations ap-
proved under 40 CFR
131

40 CFR 122.44(e)

40 CFR 125.100

40 CFR 125.104

“Waters of the U.S." is defined broadly in 40 CFR 122.2 and includes essentially any water body and wetland.

£Section 121 of SARA exempts on-sitt CERCLA activities from obtaining permits. However, the substantive requirements
of a law or regulation must be met. In particular on-site discharges to surface waters are exempt from procedural NPDES permit
requirements. Off-site discharges would be rcqmred to apply for and obtain an NPDES permit.

"Federal Water Quality Criteria (FWQC) may be relevant and appropriate depending on the designated or potential use of

e protection of aquatic life will be relevant and appropriate when environmental factors (e.g., protection of aquatic

ﬁn:: the media affected, the purposes of the criteria, and current information. (CERCLA Section 121(d)(2)(B)(1)) FWQC

s) are being considered. (50 FR 30784 (July 29, 1951))3




TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS®

Actions®

Requirements

Prerequisites for Applicability™

Citation

Discharge of
Treatment System
Effluent (Contin-
ued)

Discharge of
Dredge and Fill
Material to Waters
of the United
States and Ocean
Waters

o Include a prediction of direction,
rate of flow, and total quantity of
toxic pollutants where experience
indicates a reasonable potential for
equipment failure.

e Assure proper management of
solid and hazardous waste in ac-
cordance with regulations promul-
gated under RCRA.

Monitoring Requirements:
Discharge must be monitored to as-
sure compliance. Discharge will mon-
itor: -

¢ The mass of each pollutant

o The volume of effluent _

o Frequency of discharge and other
measurements as appropriate

Approved test methods for waste con-
stituent to be monitored must be fol-
lowed. Detailed requirements for
analytical procedures and quality con-
trols are provided.

Sample preservationj-)rocedures, con-
tainer materials, and maximum allow-
able holding times are prescribed.

Comply with additional substantive
conditions such as:

¢ Duty to mitigate any adverse ef-
fects of any discharge; and

«" Proper operation and maintenance
of treatment system.

The four conditions that must be
satisfied before dredge and fill is an
allowable alternative are:

s There must be no practical alter-
native.

» Discharge of dredged or fill mate-
rial must not cause a violation of
State water quality standards, vio-
late any applicable toxic effluent
standards, jeopardize an endan-
gered species, or injure a marine
sanctuary. -

Capping, dike stabilization, con-
struction of beams and levees, and
disposal of contaminated soil,
waste material or dredged material
are examples of activities that may
involve a discharge of dredged or
fill material.

40 CFR 122.41(i)

40 CFR 136.1-136.4

40 CFR 122.41(j)

40 CFR 230
33 CFR 320-330



TABLE E+4 :
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

lctions"

Requirements

Prerequisites for Applicability™

Citation

Discharge of
Dredge and Fill
Material to Waters
of the United
- States and Ocean
Waters
(Continued)

!

Dredging

rgency Plan-

Preparedness -

and Response for
Operations

Environmental
Compliance Issue
Coordination

Environmental
Protection Safety
and Health Protec-
tion Information
Reporting
Requirements

Excavation

o No discharge shall be permitted
that will cause or contribute to
significant degradation of the wa-
ter.

o Appropriate steps to minimize ad-

verse effects must bc taken.

Determine long- and short-term ef-
fects on physical, chemical, and bio-
logical components of the aquatic
ecosystem.

Removal of all contaminated soil.

Dredging must comply with Section

10 of the Rivers and Harbors Act and
U.S. Army Corps of Engineers regula-
tions. '

Provide coordination direction of
planning, preparedness, and response

- to operational emergencies in which

there is a potential for personal inju-
ry, destruction of property, theft, or
release of toxic, radioactive, or other
hazardous material which present a
potential threat to Lealth, safety, or
the environment.

Establishes DOE requirements for
coordination of significant environ-
mental compliance issues.

Establishes requirements and proce-
dures for reporting information having
environmental protection, safety, or
health significance for DOE opera-
tions. .

Movement of excavated materials to
new location and placement in or on
land will trigger land disposal restric-
tions for the excavated waste or clo-
sure requirements for the unit in
which the waste is being placed.

Area from which materials are exca-
vated may require cleanup to levels
established by closure requirements.

N
RCRA hazardous waste placed at

site after the effective date of the

requirements, or placed into an-
other unit.

Dredging in navigable waters of
the United States.

Materials containing RCRA haz-
ardous wastes subject to land dis-
posal restrictions are placed in an-
other unit.

RCRA hazardous waste placed at
site after the effective date of the
requirements.

See Closure in this
Exhibit.

33 US.C. 403
33 CFR 320-330

DOE 5500.2

'DOE 54002A

DOE 5484.1

40 CFR 268 (Subpart
D)

See Closure in this
Exhibit




’ TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

Actions®

Requirements

Prerequisites for Applicability™

Citation

General Environ-
mental Protection
Program

Land Treatment

Establishes environmental protection

. program requirements, authorities,

and responsibilities for DOE opera-
tions for ensuring compliance with
federal and state environment protec-
tion laws and regulations, federal
executive orders, and internal depart-
ment policies.

Prior to land treatment, the waste
must be treated to BDAT levels or
meet a no migration standard.

Ensure that hazardous constituents
are degraded, transformed, or immo-
bilized within the treatment zone.

Maximum depth of treatment zone
must be no more than 1.5 meters (5
feet) from the initial soil surface and
more than 1 meter (3 feet) above the
seasonal high water table.

Demonstrate that hazardous constitu-
ents for each waste can be completely
degraded, transformed, or immobi-
lized in the treatment zone.

Minimize runoff of hazardous constit-
uents.

Maintain runon/runoff control and
management system.

Special application conditions if food-
chain crops are grown in or on treat-
ment zone.

Unsaturated zone monitoring.

Special requirements for ignitable or
reactive waste.

Special requirements for incompatible
wastes.

Special testing and locaﬁon require-
ments for certain hazardous materials.

RCRA hazardous waste being
treated or placed into another
unit.

RCRA waste numbers F020, F021,
F022, F023, F026, F027 (dioxin-
containing wastes).

DOE 5400.1

See Closure in this

Exhibit.

40 CFR 264.271

40 CFR 264.271

40 CFR 264.271

40 CFR 264.273
40 CFR 264273

40 CFR 264.276

40 CFR 264.282

40 CFR 264.283




TABLE E-4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

.ctions"

Requirements

Prerequisites for Applicability™

Citation

National Ambient
Air Quality

National Environ-
mental Policy Act
- All New Projects

Operation and
Maintenance

Slurry Wall

Surface
Control

Water

Tank Storage (On-
site)

National ambient air quality standards
have been set to attain and maintain
primary and secondary standards to
protect public health and the environ-
ment. Requirements include a major-
source permit, prevention of signifi-
cant deterioration permit, non-attain-
able area permit, and visibility permit.

e Determination of level of docu-
mentation required
o Screen, review and assess potential
environmental impacts
¢ Early submittal of an environmen-
tal checklist to NEPA compliance
" committee

30-year post-closure care to ensure
that site is maintained and monitored.

Excavation of soil for construction of
slurry wall may trigger land disposal
restrictions.

Prevent runon and control and collect
runoff from a 24-hour 25-year store
(waste piles, land treatment facilities,
landfills).

Prevent over-topping of surface im-
poundment.

Tanks must have sufficient structural
strength to ensure that they do not
obilapse, rupture, or fail.

Waste must not be incompatible with
the tank material unless the tank is
protected by a liner or by other
means.

Tanks must be provided with second-

ary containment and controls to pre- .

vent overfilling, and sufficient free-
board maintained in open tanks to
prevent overtopping by wave action or
precipitation.

Remedial actions at Operable
Unit 2 that may result in new
sources of air emissions include
incineration, excavation, and air
stripping of contaminated ground-
water.

Land disposal closure. -

Materials containing RCRA haz-
ardous waste subject to land dis-
posal restrictions are placed in
another unit. (See Treatment
section for LDR schedule. Also
see Consolidation, Excavation
sections in this Exhibit.)

RCRA hazardous waste treated,
stored, or disposed after the effec-
tive date of the requirements.

Storage of RCRA hazardous waste
(listed or characteristic) not meet-
ing small quantity generator crite-
ria held for a temporary period
greater than 90 days before treat-
ment, disposal, or storage else-
where (40 CFR 264.10), in a tank
(i.e., any portable device in which
a material is stored, -transported,
disposed of, or handled). A gen-
erator who accumulates or stores
hazardous waste on-site for 90
days or less in compliance with 40
CFR 262.34(a) (1-4) is not subject
to full RCRA

CAA Section 109 and
40 CFR S0

40 CFR 264.310

40 CFR 264.251(c),(d)
40 CFR 264.273(0),(d)
40 CFR 264.301(),(d)

40 CFR 264.221(c)

40 CFR 264.190
40 CFR 264.191.

40 CFR 264.193-194




TABLE E-4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

- Actions®

Requirements

Prerequisites for Applicability~

o

Citation

Tank Storage (On-
site)
(Continued)

Treatment
(In a unit)

(1-4) is not subject to full RCRA stor-
age requirements. Small quantity
generators are not subject to the 90-
day limit (40 CFR 262.34(c), (d), and
().

Inspect the following: overfilling
control, control equipment, monitor-
ing data, waste level (for uncovered
tanks), tank condition, above-ground
portions of tanks (to assess their
structural integrity), and the area
surrounding the tank (to identify signs
of leakage).

Repair any corrosion, crack, or leak.

At closure, remove all hazard waste
and hazardous waste residues from
tanks, discharge control equipment,
and discharge confinement structures.

Store ignitable and reactive waste so
as to prevent the waste from igniting
or reacting. Ignitable or reactive
wastes in covered tanks must comply
with buffer zone requirements  in
"Flammable and Combustible Liquids
Code,” Tables 2-1 through 2-6 (Na-
tional Fire Protection Association,
1976 or 1981).

Storage Prohibitions:

Storage of banned wastes must be in
accordance with 40 CFR 268. When
such storage occurs beyond one year,
the owner/operator bears the burden
of proving that such storage is solely
for the purpose of accumulating suffi-
cient quantities to allow for proper
recovery, treatment and disposal.

Design and operating standards for
unit in which hazardous waste is treat-
ed. (See citations at right for design
and operating requirements for specif-
ic unit.)

Treatment of hazardous waste in a
unit.

40 CFR 264.195

40 CFR 264.196

40 CFR 264.197

40 CFR 264.198

40 CFR 268.50

40 CFR 264.190-192

 (Tanks)

40 CFR 264.221 (Sur-

* face Impoundments)

40 CFR 264.251
(Waste Piles)

40 CFR 264.273 (Lan
Treatment Unit)

40 CFR 264.343-345
(Incinerators)




TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

.ctions"

Treatment (when
Waste will be
Land Disposal)

Treatment of waste subject to ban on
land disposal must attain levels
achievable by best demonstrated avail-

able treatment technologies (DBAT)

for each hazardous constituent in each
listed waste, if residual is to be land-
disposed. If residual is to be further
treated, initial treatment and any
subsequent treatment that produces

 residual to be treated need not be

DBAT, if it does not exceed value in
constituent concentration in waste
extract Table for each -applicable
water. (See 51 FR 40642, November
6, 1986.)

Disposal of contaminated soil and
debris resulting from CERCLA
response actions or RCRA correc-
tive actions is not subject to land
disposal prohibitions and/or treat-
ment standards for solvents,
dioxins, or California list wastes
unit November 8, 1990 (and for
certain first third wastes until Au-
gust 8, 1990).

All wastes listed as hazardous in

40 CFR 261 as of November 8,

1984, except for spent solvent
wastes and dioxin-containing
wastes, have been ranked with
respect to volume and intrinsic
hazards, are scheduled for land
disposal prohibition and/or treat-
ment standard determinations as
follows:

Solvents and dioxins Nov 8, 1986
California list wastes Jul 8, 1987

One-third of all Aug 8, 1988
ranked and hazardous
wastes

Underground injec- Aug 8, 1988
tion of solvents and
dioxins and California

list wastes

CERCLA response ~ Nov 8, 1988
action and RCRA correct-

ive action soil and
debris

Two-thirds of all
ranked and listed
hazardous wastes

All remaining
ranked and listed
hazardous wastes
identified by
characteristic under
RCRA section 3001

Jul 8, 1989

May 8§, 1990

Requirements Prerequisites for Applicability""d Citation
Treatment 40 CFR 264.601 (Mis-
(in a unit) cellaneous Treatment
(Continued) Units)

40 CFR 265.573
(Thermal Treatment
Units)

40 CFR 268.10
40 CFR 268.11

40 CFR 268.12

40 CFR 268.41

40 CFR 268 (Subpart
D)

51 FR 40641

-52 FR 25760




TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS®

Actions®

Requirements

Prerequisites for Applicability™

Citation

Treatment (when
Waste will be

Land Disposal)
(Continued)

Treatment (when
Waste will be
Land Disposal)
(Continued)

Worker Safety

BDAT standards for spent solvent
wastes and dioxin-containing wastes
are based on one of four technologies
or combinations: for waste waters, (1)
stem stripping, (2) biological treat-
ment, or (3) carbon absorption [alone
or in a combination with (1) or (2)};
and for all other wastes, (4) incinera-
tion. Any technology may be used
however, if it will achieve the concen-

- tration levels specified.

Occupational Safety and Health pro-
gram for DOE contractor employees
atgovernment-ownedcontractor-oper-
ated facilities.

Health and Safety Plan must be sub-
mitted.

Any hazardous waste ~ Within 6
or identified waste months of
RCRA section 3001 the date
after November 8, of identi-
1984 fication

or listing

40 CFR 26830
RCRA Sections 3004
(d@3), (e)?3)

42 US.C. 6924(d)(3),
©03)

DOE 5483.1A

29 CFR 1910.120
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288.41 TaBLE CCWE.—CONSTITUENT CONCENTRATIONS IN WASTE EXTRACT—Continued

co il CAS Na. for Wastewators Nonwsstewaters
mmercla dtad
Wasta code chemical name - Ses aiso Raguiated hazardous constituent hazardous Concentration - Notes | Concentration (mg/ Not
constituent (mg/1) [) oles
Fo14 NA Table CCW In Cadmh T7440-43-9 [ NA 0.088
268.43, Chrombum (TOtaN.....cccrvrccccsrecsmsismrinseneennd 7440-47-32 | NA 8.2
Load 7439-92-1 | NA 0.51
Nicke! 1440-02-0 | NA 0.32
Siiver 7440-22-4 | NA 0.072
FO12 NA Table CCW In Cadmium 7440-43-9 | NA 0.068
268.43. Chromium (Totaf) 7440-47-32 | NA s.2
Lead 7439-02-1 | NA 081
Nicket 1440-02-0 | NA 032
Siver 7440-22-4 | NA 0.072
Fo19 NA Table CCW in Chromium {Totaf) 7440-47-32 | NA 8.2 )
260.42. .
F020-F023 and NA NA HxCDD-Afl Hexachioro-dibanzo-p-dioxing <t ppb <1 ppb
F026-F028 dioxin HxCDF-Af Hexachioro-didenzofurans .........
conlaining PaCDO-AN Pentachioro-dibenzo-p-dioxing <1 ppd < ppd
wastos %, PeCDF-Aft Pentachloro-dibenzofvans........
TCOOD-All Tetrachioro-dibanro-p-dioxing <1 ppd <1ppb
TCOF-An Teirachioro-dibenzofusans ...........J
2,487 phenol <1 ppd <1 ppb
2,4.6-Trchlorophenol
2.3,4,6-Tetrachiorophenol <1ppd <1 ppd
Pentachiorophsnol
93-95-4 | <V ppd <1 ppd
08-08-2 | <0.05 ppm <0.08 ppm
58-80-2 | <0.03 ppm <008 ppm
87-88-5 |1 <0.01 ppm <0.01 ppm
Fo24 NA Table CCW in .| Ctwomium (Totaf), T440-47-32 | NA 0.073
260.42, Lead 7439-02-1 | NA {Reservod]
Nicket 7440-02-0 | NA 0.088
F039 NA Tabts CCW in Antlmony 7440-38-0 | NA 0.23
268.43. Arsenic 7440-38-2 | NA 50
Barium "7440-39-3 | NA 82
Cadmium 7440-43-9 | NA 0.068
Cheorrdum (Total) 7440-47-22 | NA 5.2
Lead 7439-02-1 | NA 051
Mercury 7439-07-8 | NA 0025
Nickel 7440-02-0 | NA 0.32
Selenk 7702-49-2 { NA 87
Siver 7440-22-4 | NA 0.072
K001V NA Table CCW In Lead 7439-92-1 | NA 051
268.42.
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618

00 -DDE.......inens. ] 3424-02-8
& 72-55-9
789-02-8
80-20-3
. §3-70-3
Dibenzo{a,e) pyrens...... 102-65-4
m-Dichlorobenzene 641-73-1
o-Dichiorobenzens 95-50-1
p-Dichlorobenzene......... 108-48-7
Dichiorodiftuorometh. 78-71-0
ane.,
1.\-Dichioroethans ......... 75-34-)
1,2-Dichioroathane ... 107-08-2
1,1-Dichlocoethylena 78-35-4
trans-1.2-

Dichioroethylene.
2,4-Dichiorophenal......... 120-63-2
2,8-Dichtorophenol. 87-65-0
1,2-Dichtoropropene ...... | 70-07-8
cls-13- 10061-01-8

Dichloropropane.
trans-1.3- 10081-02-6

Dichioroptopenas. .
Dietdsin ...... 60-57-1
Dieityl ph! 84-66-2
2.4-Dimethyl phe; 105-87-9
Dimethyl phthatate 131-11-3
Ol-n-butyl phihalste .. 84-74-2
1.4-Dinirobanzene... 100-25-4
4,8-Dinltso-0-cresol .. 834-52-1
2,4-Dinitrophonol.. 81-28-8
2,4-Dinlrotoluene. 121-14-2
2,8-Dinitrototuens.. 608-20-2
Di-n-octyl phihatate .......| 117-04-0
Di-n-propyinitrososmine 621-84-7
Diphenylamine................ 122-39-4
1.2-Diphenyl hydrazine ... 122-88-7
Oiphenyl nitrosamine...... 021-64-7
1, 4-Di 1232-01-1
Disulloton 208-04-4
Endosulfan | 839-968-0
Endosulian I ... 33213-8-8
Endosulian sullate.. 1031-07-8
Enddn............ 72-20-8
Endrin atdehyde.. 7421-93-4
€yl acorate .. 141-70-8

.| Ethyl cyanige... 107-12-0
Eihyl benzens 100-41-4
Ethyl ether €0-29-7

0.0
0.021
0.0038
0.0039
0.053
0.061
0.036
0.088

022

0.0%9

0.21
0.025
0.054

0.044
0.044

0.8§
0038

0.038
0.0?

0.038
0047
0.087
0.32
0.28
0.12
0.32
0.55
0017
0.40
052
0.087
040
0.12
0017
0023
0.029
0.020
0.0020
0.02%
004
0.24
0.087
0.12
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268.43 TABLE CCW.—CONSTITUENT CONCENTRATIONS IN WASTES—Conlinued

(114

Commercial chomical Poguiated hazerd FAS number Wastewaters Nonwastswaters
Mo chel & L or
Waste code name Ses also constituent hazsrdous | Concentration Notes Concantration Not
constituent (mg/h (mg/kg) i
bia(2-Ethythexyl) 117-81-7 0.28 (4] 20 (U]
phthatate.
Ethyt methscrylate 97-83-2 0.14 (4] 160 (U]
75-21-8 0.12 (4] [ LY F—
52-05-7 0.017 *) 15 (Y]
208-44-0 0.068 ) 0.2 "
88-73-7 0.059 (4] 40 (G
75-69-4 0.020 (V] k&) ")
76-44-8 0.0012 ™ 0.068 "
1024-57-3 0.016 (4] 0.088 (U]
118-74-1 0.053 *) L 14 (U]
07-68-3 0.058 (Y] 20 "}
Hexachiorocyclopenta. 77-47-4 0.057 (U] 30 (U]
diene.
Hexachiorodbenzo- 0.000083 (Y] 0.001 (Y]
hans. .
Hexachlorodibenzo-p- 0.000083 (4] 0.001 (4]
dioxins.
Hexachloroethans..........} 07-72-% 0.058 ™| 28 "
Hexachloropropene ........ 1888-71-7 0.035 (] 20 "
indeno(1.2,3- 103-39-8 0.0055 M 8.2 (U]
c.dipyrene.
lodomethane 74-88-4 0.19 ) o3 m
isabutandl ... 70-83-1 se (-) 170 It
lsodrn......... 485-73-6 0.021 M 0.088 It
Isosatrole 120-80-1 0.084 " 20 (U]
Kepona....... " 143-50-8 0.0011 0] 0.13 "
Mothacrylonitri 126-08-7 0.24 0] [ M
Methanal......... 67-58-1 86 (Y] [, L) I— resomese
Molhapyrilens.. 01-80-8 0.081 ) 185 T}
Methoxychior ....... g 12-43-8 028 " 0.8 D)
J-Molhyicholantivene....] 68-49-§ 0.0055 ") 15 "
4,4-Methylene-bis-(2- 108-14-4 0.50 (U] 1] "
chioroantiine).
Melhylene chiorde......... 78-09-2 0.089 ™ 3 "
Maihyl eityi ketons........] 78-93-3 0.20 (] a8 "
Methyl lsobutyl ketone .. 108-10-1 0.14 ] N I
Mothyl mathacrylate...... 80-82-8 0.14 " 160 “
Mothyl 88-27-3 0018 " NA Loesiscnssonaes
mathansullonate. :
Methyl pasathion...........] © 208-00-0 0014 ) 4.0 "
Naphthatens .................d 91-20-3 0.059 (U] 3 {9
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260.43 TaBLE CCW.—CONSTITUENT CONCENTRATIONS IN WASTES—Continued

Commercial chomicat R 1ad hazardou fAs num!:nl :; Wastewslers Nonwastewaters
or emical 2 zardous or regula
Waste code name See atio o Constisent Nazudous | Concanuraton Notes | Concentration | .\
constituent {mg/0 (mg/kg) .
Toxephens........e-n. 8008-35-1 0.0003 M 13 "
1.2.4-Trichlorobenzen 120-82-1 0.055 ® 19 "
1.1.1-Trichlorosthane 71-85-8 0.054 (L) [ 1) (V]
t.1,2-Trichioroethans 719-00-$ 0.054 (& ] (X ] (")
Tiichlorosthylenas .......... 19-01-8 0.054 m 88 (U}
2.4.5-Trictdorophenet...... 935-98-4 0.18 (4] » {*)
2.4.6-Yrichlorophanal..... | 08-08-2 0.035 U] n *)
1.2,3-Trichlotopropane .. 96-18-4 0.63 (U] 20 )
1,4.2.Trichioro-1,2,2 78-1349 0.087 " 20 ")
trifluoro-ethane.
Tris(2,3-dibromopropyl) 128-72-7 0.1t (U] NA 1. . .
phosphate.
Vinyl chioride..................] 78-01-4 0.27 (1]
Xylens(s) 0.32 )
Cyanides (Total).... 67-12-8 1.2 (U]
16984-45-8 as 0]
8488-25-8 " M
7440-38-0 1.9 U]
7440-38-2 1.4 ")
7440-20-3 1.2 *)
7440-41-7 082 )
7440-43-9 0.20 (Y]
7440-47-32 037 )
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Spill Control Options

Option 4.4.3 Construct Centralized Tank Farm for Spill Control/Capture

A.

Option Components and Basis of Conceptual Design

Storage - The volume of tankage required for this option could vary between wide
limits. For instance, to provide the existing "live" capacity in the spill control ponds -
(A-1, A-2, B-1, B-2 and C-2) would require 69.5 acre-feet of storage.

For the A- and B-series ponds, 20.5 acre-feet is required.. This volume is equivalent to
the basin runoff generated by a 1- to 2-year storm which would require 6.7 million
gallons of tankage and a major construction effort. The peak runoff rate associated
with a 1- to 2-year, 6-hour storm is approximately 80 cfs in each-drainage, but, it is not
practical. to pump at 80 cfs because of the size of pump required. Since this pumping
rate cannot practically be achieved, runoff contaminated by spills will still need to be
diverted to the existing spill ponds for temporary storage.

~ The C-2 pond accepts both spills and normal stormwater runoff. To equal its live

capacity of 49 acre-feet in tanks would be impractical. The peak runoff rate to C-2 1s
also beyond the practical scope for diverting stormwater (i.e., 40 cfs for a 5-year event).

This option could be altered enough to be beneficial and feasible by using a lower
pumping rate and smaller storage tanks (250,000 gallons). The dimensions of a 250,000-
gallon tank are 42 feet in diameter and 24 feet high. A single tank would serve each
of the A-, B- and C-series drainages as a primary response measure. The existing spill
control ponds would be maintained for initial capture and reserve capacity. Water in
the tanks would be sampled, treated if necessary and then either discharged or disposed.

Piping - Approx1mately 4500 feet of 8-inch diameter PVC pipe would be required to
carry flows from Ponds A-1, B-1 and C-2 to the centralized tanks.

Pumps - Three pump stations rated at 1600 gallons per minute (gpm) each would be
utilized to pump water from A-1, B-1 and C-2 to the centralized tanks. These high-
volume pumps would be effective in isolating a nominal amount of contaminated
runoff.

Conceptual Cost Estimate

Tankage @ $1/gallon , $750,000
Piping @ $30/foot 135,000

Pumps @ $70,000/cfs or $250,000/pump station 750,000
: $1,635,000
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C. Comparative Analysis Criteria

C.1  Risk Reduction
This option would provide additional spill control/capture facilities since the
existing spill containment pond network would need to remain in place as a
back-up system. The use of tanks would allow a spill to be isolated from the
environment to a greater extent than is possible with the ponds.

C.2  Funding and Schedule Constraints
A centralized tank can be implemented over a period of time since the existing
spill control ponds will remain as a back-up system. Additional tanks could be
added later. Earthwork will be required to prepare a site for the tanks.

C.3  Cost-effectiveness
A centralized tank farm would require more piping than the placement of
separate tanks on each drainage, but less site preparation for tank construction.

C.4 Versatility
This option would add versatility to Rocky Flats Plant’s (RFP’s) pond
management system since it would allow a spill to be contained and isolated .
while allowing the existing ponds to be available to capture a second spill or
contaminated storm runoff event.

C.5 Operable Unit (OU) Interactions
This option would be independent of all known OU actions.

C.6  Waste Generation

Sediments would be deposited in the existing ponds and would require
maintenance over time. Significant sediment accumulations would not be
expected in the tanks.
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Option 4.4.4 Construct Tanks for Spill Control/Capture on Each Drainage

A.

Option Components and Basis of Conceptual Design

Storage - The volume of tankage required for this option could vary. To equal the

. existing "live" capacity in the basin spill ponds (A-1, A-2, B-1, B-2 and C-2) would
- require 69.5 acre-feet of storage. For the A- and B-series ponds, this volume is

equivalent to the runoff generated by a 1- to 2-year storm and would require 6.7
million gallons of tankage and a major construction effort. The peak runoff rate
associated with a 1- to 2-year, 6-hour storm is approximately 80 cfs in each drainage,
but, it is not practical to pump 80 cfs because of the size of pumps required. Since this
pumping rate cannot practically be achieved, runoff contaminated by spills would still
need to be diverted to the existing spill ponds for temporary storage.

Similar conditions exist on the C drainage where 49 acrefeet of the live storage is
currently available. The peak inflow rate for a 5-year storm is 40 cfs. Pumping at the
peak flow rate and providing equivalent storage would not be practically feasible.

This option: could be altered enough to be beneficial and feasible by using a lesser
pumping rate and smaller storage tank capacity in each of the basins (250,000 gallons).
The dimensions of each tank in each of the three drainage basins would be 42 feet in
diameter and 24 feet high. '

Piping - Approximately 500 feet of 8-inch diameter PVC pipe will be récjuired to carry
flows from a pump station just upstream of each of the ponds (A-1, B-1 and C-2) to the
tanks.

Pumps - Three pumps, one for each tank, would be required. These pumps would be
rated at 1600 gpm so that they could be able to isolate a nominal amount of

contaminated runoff.

Conceptual Cost Estimate

Tankage @ $1/gallon $ 750,000
500 feet Piping @ $30/foot , 15,000
Pumps @ $70,000/cfs or $250,000/pump station 750,000
$1,515,000

3
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C. Comparative Analysis Criteria

Ci1

c2

C3

C4

C5

Risk Reduction

This option would provide additional spill control/capture facilities since the
existing spill containment pond network will need to remain in place as a back-
up system. The use of a tank allows a spill to be isolated from the environment
to a greater extent than is possible with the ponds. This option provides larger
storage capacity compared to Option 4.4.3.

Funding and Schedule Constraints

Tanks could be installed over a period of time, since the existing spill

' containment ponds would remain as a back-up system. Additional tanks could

be added later. A considerable amount of earthwork would be required to
prepare a site for tanks of this size.

Cost-effectiveness

Tanks placed in each basin would require less piping than a centralized tank
farm, but a centralized tank location would require less site preparation for
construction. This option can be compared directly to Option 4.4.3 (construct
centralized tank farm for spill control/capture) for cost-effectiveness. This
option results in a greater expense since a higher percentage of cost would be
devoted to tanks rather than pumps and piping.

Versatility

This option is versatile since it would allow a spill to be contained and isolated
and keep the existing ponds available to capture a second spill or contaminated
storm runoff event. This option provides more versatility than a centralized
tank farm because it places a separate spill containment tank in each basin and
provides a greater total volume of tanks.

OU Interactions

This option would be independent of all known OU actions.
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Waste Generation

Sediments would tend to accumulate in the existing ponds and would require
maintenance over time. Significant sediment accumulations would not be
expected in the tanks.

Option 4.4.8 Utilize Existing Ponds A-1, A-2, B-1 and B-2 for Spill Control/ Capture

A.

®:

}

Option Components and Basis of Conceptual Design

Storage - Utilize existing ponds for storage and maximize "live" storage to the extent
possible. The current maximum drawdown is to the 30 percent capacity level for all
spill containment ponds. An analysis should be conducted to determine if this
maximum drawdown can be increased for any or all of the spill containment ponds in
order to provide more "live" storage.

Conceptual Cost Estimate

Negligible costs would be required to implement this option.

Comparative Analysis Criteria

C.1

C.2

Risk Reduction

This option would provide two storage facilities in series on each of the A and
B drainages. The C drainage would have a single storage pond This would
allow for system redundancy which increases the opportunity for isolation of
a spill. This option could provide additional spill control/capture volume by
utilizing more "live" storage than currently exists and would not depend on
pumps or pipes to capture contaminated runoff.

Funding and Schedule Constraints

This option requires minimal expenditure and could be implemented
immediately. Fundingshould be provided to address dam maintenance and dam
safety concerns which were raised in the Army Corps of Engineers (COE)
report released in 1993 (COE, 1993)
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C.3  Cost-effectiveness

This option could be implemented for minimal cost and would provide effective
spill control storage. Providing storage in ponds is more economical than
storage in tanks.

C.4  Versatility

The use of four spill control/capture ponds is a versatile option because it
allows for runoff contaminated by spills to be 1solated from the remamder of

the pond system.
C5 OU Interactions
This option would be independent of all known OU actions.

C.6  Waste Generation

Sediments would accumulate in the ponds and would require maintenance over
time.

Option 4.4.9 Consolidate Existing Spill Control Ponds to One Per Drainage

A.

Option Components and Basis of Conceptual Design

Storage - Consolidation of ponds would most likely involve enlargement of the largest
spill pond on each drainage, namely Ponds A-2 and B-2. Prov1d1ng a comparable
storage volume to that provided by the existing ponds would require an increase in
Pond A-2’s volume by 3 acre-feet (a 20 percent enlargement), resulting in a depth
increase of 1 foot, and an increase to Pond B-2’s volume by 1.1 acre-feet (a 20 percent
enlargement), resulting in a 1-foot increase in depth. .

Conceptual Cost Estimate -

A-2 enlargement @ $50,000/acre-foot $150,000
B-2 enlargement @ $50,000/ acre-foot 60,000
| $210,000
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C.  Comparative Analysis Criteria
C.1

C2

C3

C4

C5

C.6

Risk Reduction

This option could provide a simplified operating procedure for spill control/
capture and would reduce the number of sampling locations. However, this

. option would limit system redundancy by leaving no volume in reserve for

spills and less ability to isolate spills as compared to two ponds per drainage.

Funding and Schedule Constraints

Should modification of the dams be required for safety, these activities could
disturb or cover existing sediment which may be contaminated (COE 1993).
The dam might have to be bypassed during construction.

Cost-effectiveness

The cost of consolidating storage facilities would not be offset 'by any increase
in spill volume. '
Versatility

This option would be less versatile operationally for isolating spilled material
than Option 4.4.8 (Utilize Existing Ponds A-1, A-2, B-1, B-2 and C-2 for Spill
Control/Capture). It would also be less versatile for longer-term clean-up
operations which may require the use of one pond for spill control while the
other is remediated.

OU Interactions

This option would be independent of 'al] known OU actions.

Waste Generaﬁon '

Future sediment deposition would go to only one spill containment pond

location per basin rather than two per basin. The amount of sediment
deposited would not increase or decrease from existing conditions.
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Stormwater Collection and Storage Options
Option 4.5.1 Maintain and Continue Using Existing On-line Stormwater Ponds
A. Option Components and Basis of Conceptual Design

Monitoring - This option would implement recommendations from the Corps of
Engineers report (COE 1993) concerning increased monitoring of the phreatic water
surface in the terminal ponds dam embankments through the installation of
piezometers and continued analysis of structural integrity to assure dam safety.

Surface Water System Improvements - This option would provide modifications to the
following bypass pipes or channels as follows:

° A-series Ponds - Increase the capacity of the A-series bypass pipe which
normally carries flow past the spill containment ponds (A-1 and A-2) to Pond
A-3. This is a 42-inch corrugated metal pipe (CMP) with a capacity of 90 cfs.
When the capacity is exceeded, which begins to occur during a six-hour storm
event with a return period of two years, excess flows begin to fill A-1 and
sometimes A-2. This can reduce or eliminate the available live volume for spill
control/capture and may increase the volume of water requiring treatment.

Improvements would include modifications to the existing gate structure and a
concrete-lined channel. Details of this option are contained in the Drainage and
Flood Control Master Plan (EG&G, 1992).

o B-series Ponds - Increase the capacity of the B-series bypass pipe which normally
carries flow around Ponds B-1, B-2 and B-3 to B4 and B-5. This bypass pipe is
a 48-inch CMP with a capacity of 160 cfs. When the capacity is exceeded,
which begins to occur for a six-hour storm event with a return period of five
to ten years, excess flows will enter B-1, B-2 and B-3. This can reduce or
eliminate available live volume for spill control/capture and for isolation of STP
effluent storage. '

These improvements would include a new concrete-lined channel as detailed in
the Drainage and Flood Control Master Plan (EG&G, 1992).
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C-series Ponds - The Woman Creek Bypass Canal (WCBC) is designed to carry
flow from Woman Creek around Pond C-2. Pond C-2 captures flow from the
south side of the plant site via the South Interceptor ditch. WCBC features a
concrete stream diversion structure immediately upstream of Pond C-2 which
diverts Woman Creek flows through seven 60-inch culverts to the bypass canal.
As originally constructed, the capacity of the WCBC was in excess of the 100-
year, 6-hour peak flow of 730 cfs. A recent EG&G report, "Woman Creek
Bypass Canal Report 1991" (SWD-008-92), dated June 18, 1992 by Doug Murray
(EG&G), describes large reductions in the flow capacity due to vegetation
growth and related vegetative debris. The report also states that current flow
capacity is estimated at 260 cfs, or slightly less than the 25-year return period
flow. When this capacity is exceeded, flows begin to enter C-2, potentially
reducing the ability of C-2 to contain stormwater runoff of spills from the
south side of the plant site and mixing stormwater with potentially
contaminated water requiring testing and possibly treatment.

A componerit of this option would be to take immediate measures to restore
the capacity of the WCBC. There are also deficiencies due to vegetative growth
in the West Interceptor Canal and the West Walnut Creek Bypass Canal (both
are west of the plant site) and the South Interceptor Ditch leading to Pond C-2.
These problems should also be remedied as part of this option. The
components of this improvement are detailed in the Drainage and Flood
Control Master Plan (EG&G, 1992).

Conceptual Cost Estimate

Dam Safety Monitoring ~$ 100,000
Surface Water System Improvements .
A-series ponds . 1,000,000
B-series ponds ' 900,000
C-series ponds (restore capacity of ' 500,000

South Interceptor Ditch and Woman

Creek Bypass Channel)

Clean out 2 channels west of plant site 500,000
$3,000,000
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C.  Comparative Analysis Criteria
C.1  Risk Reduction

C.2

C3

C4

C5

C.6

The measures included in this option would increase the ability of the
stormwater ponds to receive the stormwater, thereby allowing the spill ponds
to be available for their intended purpose. The improved bypass capacity would
reduce the potential for stormwater flows to overwhelm the spill control ponds

and carry contaminants downstream.
Funding and Schedule Constraints

Existing systems could remain operational during the construction phase and
would not impede current pond management. Projects could be implemented

in phases.
Cost-effectiveness |

This option would provide immediate, recognizable benefits for a relatively low
cost.

Versatility
This option would provide versatility by addressing problems associated with

stormwater management, as well as spill control/capture. This option would
increase the ability to isolate and monitor STP effluent as needed.

OU Interactions

This option would be independent of all known OU actions.

Waste Generation

- Sediments would accumulate in the ponds and bypass canals and would require

periodic maintenance. Erosion would be controlled during construction
activities.
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Option 4.5.4 Consolidate Existing Stormwater Ponds to One Per Drainage

A

Option Components and Basis of Conceptual Design

Storage - Consolidation of ponds would most likely involve enlargement of the largest
of the existing ponds, namely A-4 and B-5. Pond C-2 would not be modified since it
is currently the only stormwater pond on the C drainage receiving core area runoff.
To provide a comparable volume of storage provided by the existing ponds would

~ require an increase in Pond A-4’s volume by 35 acre-feet (a 35 percent enlargement),

resulting in a depth increase of 7.5 feet, and an increase of 1 acre-foot to Pond B-5’s
volume (a 2 percent enlargement), resulting in a 0.2foot increase in depth.

Conceptual Cost Estimate

A-4 enlargement @ $50,000/acre-foot $1,750,000
B-5 enlargement @ $50,000/acre-foot ' 50,000 .
$1,800,000

Comparative Analysis Criteria
C.1  Risk Reduction

Consolidating stormwater ponds can provide a simplified operating procedure.
The safety of the existing stormwater dam can also be addressed by this option.
However, hazards associated with a dam failure would be increased since all
basin storage would be located in one pond. This option would reduce the
number of sampling points. :

Consolidating the ponds could result in contamination to larger volumes of
water, possibly resulting in increased treatment requirements. This option
would reduce system redundancy and lessen reserve storage potential in the
event of contamination.

For this option, future sediment deposition would accumulate in only one

stormwater location per basin. This option would mean the loss of the
capability to isolate STP effluent in Pond B-3.

11
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Funding and Schedule Constraints

The proposed modification of the terminal dam could disturb existing sediment
which may be contaminated. Flows would have to bypass the terminal pond

during construction.

Cost-effectiveness

The costs would not be offset by any increase in storage volume.
Versatility

This option would be less versatile for isolating incoming flows for monitoring
and/or treatment than Option 4.5.1 (maintain and continue using existing on-
line stormwater ponds).

OU Interactions

This option would be independent of all known OU actions.

Waste Generation

Future sediment deposition would accumulate in only one pond location per
basin. This project would require moving large quantities of earth, and may
create waste which may not be disposed on-site.

Option 4.5.12 Construct Storage Tanks for STP Effluent Only

A.

Option Components and Basis of Conceptual Design

Storage - The volume of storage required for this option is a function of the incoming
effluent flow rate and the required holding time. Assuming these tanks would be used
on a routine basis (rather than for "upsets" or spill collection) and that any tank must
be batch-sampled rather than continuously-sampled, the tanks would be sized by
computing the product of inflow and holding time. A reasonable turnaround time for
Segment 5 analytes which include organics, metals and radionuclides is 21 days. Using
a design flow of 0.15 million gallons per day (MGD) and a contingency factor of 25
percent, a storage volume of 4 million gallons would be required. Four one-million-
g?llon tanks (each sized at 80 feet diameter and 28 feet tall) would occupy at least 1 acre
of land.

12
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Pumps - A pump station rated at 250 gpm would be required to keep pace with the
rate of STP effluent discharge and to deliver the discharge to the tanks.

B. Conéeptual Cost Estimate
Tanks @ $1/gallon ~ $4,000,000
Pump station @ $50,000 each 50,000
$4,050,000
C.  Comparative Analysis Criteria

C.1  Risk Reduction
Reducing or eliminating STP effluent discharges from the B-series pond system

would reduce nutrient loadings which routinely cause algae blooms in the
ponds. Discharges from the tanks could be sent directly to Segment 4 following

i' ‘ sampling.

Potential STP effluent upsets would be independently contained and would not
impact routine stormwater management operations.

C.2  Funding and Schedule Constraints

This option’s use of four tanks would allow it to be implemented over a period
of time. Each tank could come on-line at different times.

+ C.3  Cost-effectiveness

There would be a high cost to this option without substantial justification.
High operations and maintenance costs would be incurred for repairing,
cleaning, disinfecting, inspecting and operating these tanks.

C.4 Versatility
These tanks would need to be dedicated to STP effluent and would not be

~ available for stormwater-related spill control (in order to avoid commingling of
clean effluents with contaminated stormwater) and thus the option would have

‘ limited versatility.

13
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C.5 OU Interactions

This option would be independent of all known OU actions.

C.6 Waste Generation

1

Soil disturbance would occur during site preparation for tank construction.
Maintenance activities would include periodic disposal of accumulated sediment

in the tanks.

Treatment Options

Option 4.6.1 Construct Mobile Treatment Units for Multi-pond Use

A.

Option Components and Basis of Conceptual Design

Mobile treatment units would be utilized as needed to address stormwater (or spills in
spill containment ponds) which does not meet water quality standards for discharge or

transfer.

Pumps - Two to three portable/submersible pumps of varying sizes (15/50/100 gpm)
would be required for pond pumping.

Piping - Approximately 200 to 300 feet of flexible piping would be needed to transfer
water to mobile unit from the pond(s) and to the discharge point from the mobile unit.

Treatment Units - Single or multiple mobile units would be necessary for processes
including pretreatment and multi-stage treatment depending on constituents and
volumes to be treated. A rented mobile treatment unit used at RFP may not be able
to be cost-effectively decontaminated and used elsewhere. The purchase cost is
therefore a consideration of this option.

Power Source - 220 volt wiring or a generator would be required.

14
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B. Conceptual Cost Estimate
Rental of a 15-gpm multi-stage (e.g., ion $750 to
exchange/ GAC/precipitation) system with operator . 1000/day
Purchase of a mobile 15-gpm multi-stage . -
exchange/GAC/precipitation) system with operator 150,000
Pumps and piping 20,000
Total Costs are dependent on the
duration of treatment operations.
C.  Comparative Analysis Criteria
C.1  Risk Reduction

C.2

C3

Minor risk reduction is expected from this option because it is unlikely that
treatment could reduce contaminants of concern (COCs) to significantly lower
levels than the capabilities of the current technology and facilities. However,
mobile treatment unit(s) offer the most strategic method for addressing COCs
at problem areas when detected. This option may also reduce risk associated
with slug discharges resulting from spills.

Funding and Schedule Constraints

Renting a few portable treatment systems would minimize capital construction
costs. Construction/Assembly of the system could involve a long lead time
because of the uniqueness of the system and the small number of contractors
with this type of design/construction expertise.

Cost-effectiveness -

Mobile treatment units could allow treatment of multiple sources with one unit,
thereby resulting in higher cost effectiveness over using individual systems for
each source. Mobile treatment systems could also contracted from suppliers of
such services which would be economical. Cost-effectiveness would nonetheless
be low, however, due to the low COC levels. Cost-effectiveness would be
further reduced if a variety of portable systems are required to ensure treatment
for an acceptable range of COCs. Another reduction in cost-effectiveness would
occur if numerous systems are required to treat a single source if portable
systems are purchased for stand-by use, or if extensive influent storage is
required. :
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It is possible that if a mobile treatment unit is used to treat a highly-
contaminated volume of water, the unit could not be decontaminated to an
acceptable level for use by the contractor elsewhere and would need to be

purchased.

C.4  Versatility

This option would be extremely versatile because multiple sources could be
addressed with a single system. Multiple stage systems would be most versatile
because they would be applicable to a wide range of COCs. Treatment could
also be contracted on an as-needed basis.

C.5 OU Interactions

This option is independent of all known OU actions.

C.6  Waste Generation

Depending on the treatment type implemented, filter cake or spent medias may
be classified as low-level wastes. Waste volumes would be minor because of low

constituent levels.

Option 4.6.2 Construct Individual Treatment Facilities at Each Pond

A.

Option Components and Basis of Conceptual Design

Storage - 1000 to 2000 gallons of influent storage (equalization) would be required at
each treatment facility.

Piping - To transfer water to the treatment system from influent storage and to the
discharge point from treatment system, approximately 1000 total feet of piping would
be required.

Pump Stations - Pumps and -controls would be required at each pond with
approximately 100 gpm capacity each. A 100-gpm pumping rate would be consistent
with the expected treatment rate.

Treatment Systems - Multi-stage treatment facilities would be housed in a completely
enclosed structure. Facilities could be shared by 2 to 3 ponds, depending on locations,
to reduce costs.




DRAFT

DRAFT DRAFT DRAFT DRAFT

APPENDIX F
DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

Power Source - 220-volt wiring or a generator would be required.

B. Conceptual Cost Estimate
4-5 Storage facilities @ $20,000 each $100,000
Piping @ $30/foot 30,000
Pumps @ $70,000/cfs or $20,000 each 100,000
4-5 Treatment facilities @ $5M-$10M each 35,000,000
$35,230,000
Annual operation and maintenance costs $250,000
C. Comparative Analysis Criteria
C.1  Risk Reduction
Only minor rlsk reduction is expected because it is unlikely that treatment
could reduce COCs to significantly lower levels than the capabilities of the
current technology and facilities. This option may reduce risk associated with
slug discharges resulting from spills. Individual treatment systems will allow for
optimum design capacity and technology.
C.2  Funding and Schedule Constraints
Individual treatment systems would be relatively expensive with total costs for
all required facilities ranging from $5-50 million and would stretch the 5-year
time frame due to construction requirements.
C.3  Cost-effectiveness

Placement of individual systems near sources would be cost-effective with
respect to piping and pumping costs. Cost-effectiveness would be low, however,
because the already low COC levels are not likely to be greatly reduced. Cost-
effectiveness would be further reduced if extensive influent storage is required.
Individual permanent systems would also be relatively expensive when
compared to a mobile treatment unit. :
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C.4  Versatility

Versatility would be less than for mobile rented (or purchased) treatment units
because those units could be requested for a specific treatment need following

sampling.
C.5 OU Interactions

This option is independent of all known OU actions.
C.6  Waste Generation

Depending on the treatment type implemented, filter cake or spent medias
could be classified as low-level wastes. Waste volumes would be relatively
minor because of low constituent levels.

Option 4.6.7 Use Existing OU Treatment Facilities
A. Option Components and Basis of Conceptual Design

Treatment Systems - This option would utilize treatment systems currently available
at the RFP including: OU 1, OU 2 and OU 4 treatment facilities.

In addition to OU treatment facilities, the 374 Evaporator was also evaluated for

available capacity and potential use. The following table shows the characteristics of
the existing OU treatment facilities and the 374 Evaporator:

Facility | Available Capacity l Technology | Influent Storage " |

OU 1 Treatment 30 gpm, 16 hrs./day ion exchange, UV 15,000 gal.

Facility : oxidation |

OU 2 Treatment | 45 gpm, 24 hrs./day, neutralization, 10,000 gal. . ‘

Facility - | 330 days/yr. precip./co-precip., |
sedimentation,

microfiltration, GAC

OU 4 Treatment 51,000 gal/ day, 150 - straining, evaporation 1,380,000 gal.
Facility 365 days/yr. (VC and flash evap.)
374 Evaporator None decontamination, 850,000 gal.
__| evaporation
18
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Piping - 20,000 feet of piping would be required to transfer pond water to treatment
systems for maximum versatility.

Pump Stations - Pumps and controls are required at each pond with approximately 100-
gpm capacity each.

Tank Trucks - Tanker truck(s) to haul source water to treatment systems could be a
viable alternative to pipe systems.

B. Conceptual Cost Estimate
Piping @ $30/foot ' $300,000
Pump stations @ $70,000/cfs 160,000
Treatment systems 0
Tank trucks @ $100,000/truck __200,000
$360,000-460,000
C. Comparative Analysis Criteria
C.1  Risk Reduction
This option would likely result in minor risk reduction because it is unlikely
that treatment could reduce COCs to significantly lower levels. This option
could reduce risk of slug discharges resulting from spills. Existing treatment
facilities would reduce risks associated with COCs for which there is on-site
treatment technology with available capacity.

Coordination of treatment of new influent sources with the influent source that
existing facilities were originally de51gned to treat would not necessarily reduce
overall site risks.

C.2  Funding and Schedule Constraints

Funding would not be a major issue for this option because only operational
and maintenance (O&M) costs would increase. O&M cost data for existing
facilities is not available for evaluation, but it is likely that incremental O&M
costs would be minimal.
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C.3 Cost-effectiveness

Use of existing systems makes the treatment component of this option cost-
effective. The piping needed to convey water from the ponds to the treatment
facilities and additional influent storage are the most costly components of this
option. Trucking water to be treated could be a more cost-effective approach.

C.4  Versatility

This option is versatile because it expands capabilities of existing systems to
include treatment of additional sources.

C.5 OU Interactions

This option may impact OU planning efforts by utilizing the remaining
capacity at existing facilities. This option would require changes to the ROD.

C.6 Waste Generation

Waste volumes such as filter cakes and spent media would be increased with
increased treatment rates. Wastes generated from new sources would be additive
to current wastes and, therefore, classified similarly to low-level wastes.

Option 4.6.8 Expand Existing OU Treatment Facilities

A.

Option Components and Basis of Conceptual Design

This option contains the same basic components which were required for Option 4.6.7,
including expansion of existing treatment facilities.

Treatment Systems - OU facilities with potential for expansion include OU 1 (expand
by 30 gpm), OU 2 (expand by 20 gpm) and OU 4. Additionally, the 374 Evaporator

(expand by 10 to 15 gpm) which is located out of the OUs was evaluated for expansion.

Conceptual Cost Estimate

Discussions with RFP treatment personnel indicate that it would require significant
capital costs to expand most existing treatment facilities. Costs to expand buildings
housing treatment equipment may be particularly costly. Expansion costs are wide-
ranging depending on technologies expanded or added to existing OUs. Such costs are
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estimated in the range of $100,000 to add additional ion exchange or GAC units to $20
million to add new technologies in expanded buildings.

Expansion of the 374 Evaporator facility from 32 gpm to 45 gpm would cost
approximately $22 million.

All expansion costs would be additive to costs summarized in Option 4.6.7 which
would be required to distribute pond water to existing OU treatment facilities.

C.  Comparative Analysis Criteria

C.1

C.2

C3

C4

Risk Reduction

Minor risk reduction is expected because it is unlikely that treatment could
reduce COCs to significantly lower levels. This option could reduce risk
associated with slug discharges resulting from spills. Existing treatment facilities
would reduce risks associated with COCs for which there is on-site treatment
technology that could be expanded.

Coordination of treatment of new influent sources with the influent sources
that existing facilities were originally designed to treat might not reduce overall
site risks. :

Funding and Schedule Constraints

Expansion of the A-4 tent facility to include new treatment technologies (i.e.,
radionuclide removal) would provide a versatile and strategically located facility.

Cost-effectiveness

Expansion of existing facilities, where possible, would be most cost-effective -
than constructing new facilities. Costs to transfer wastes to existing facilities
would not be prohibitive.

Versatility
This option would be versatile because it expands capabilities of existing systems

to include treatment of additional sources and allows centralized treatment for
multiple source streams.
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C5 OU Interactions
This option would require changes to the ROD.

C.6 Waste Generation

Waste volumes such as filter cakes and spent media would be increased with
increased treatment. Wastes generated from new sources would be additive to
current wastes and, therefore, classified as low-level waste.

Option Components and Basis of Conceptual Design

Treatment Systems - This option would use the existing A4 system including filter
bags and GACs. The A-4 system currently contains a fully available capacity of
approximately 1.7 MGD for orgamcs treatment. This capacity could potentially be
expanded.

At a minimum, radionuclides and metals treatment should be added to A-4’s treatment
capabilities.

Piping - Approximately 10,500 feet of piping would be requ1red to collect pond water
at Pond A4 facilities.

Pump Stations - Pumps and controls at each pond with approximately 100 gpm
capacity would be required.

Influent Storage - A relatively large influent storage tank with an approximate 1 MGD
capacity would be necessary to fully utilize the A4 treatment facility.

Conceptual Cost Estimate

Storage facility ' $ 250,000
Piping @ $30/foot : : 315,000
Pump stations @ $70,000/cfs 160,000
Treatment facility expansion 2,000,000

$2,725,000
Operation and maintenance costs ‘ , $ 250,000
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C.  Comparative Analysis Criteria

C.1  Risk Reduction

Risks associated with slug discharges resulting from spills could be reduced. A
comprehensive and strategically located treatment facility with expanded
treatment capacity could provide effective risk reduction.

C.2  Funding and Scheduling Constraints

A single, large treatment system could be prohibitively expensive; however,
because the existing A4 organics treatment system could be expanded for multi-
stage treatment it would reduce capital costs.

C.3  Cost-effectiveness
: ‘ A single, large system at Pond A-4 would reduce piping and pumping costs.
Use of A4 facilities would offer a convenient, centrally located treatment
system at which there would be no conflicting treatment objectives other than

treating pond water. Also, there is significant capacity (1.7 MGD) currently
available at A-4.

C.4 Versatility

A single system designed to treat multiple sources would be inherently versatile.
Simultaneous treatment of multiple sources could be difficult.

C.5 ° OU Interactions
This option would be indepeﬁdent of all known OU actions.

C.6  Waste Generation
Wastes generated from new sources would be similar to waste.s previously
generated by the system. Upgrades to the existing system to expand treatment

capabilities would generate different types of wastes (e.g., metals sludge,
radionuclides, etc.).

Y
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Alternative Water Transfer Options

Option 4.7.1.1 Recycle STP Effluent for On-site Industrial Use

A.

Option Components and Basis of Conceptual Design

Pumping - Two pumping stations would be required for this option. One pumping
station of approximately 200 gpm would be required to transfer STP effluent from
surfaée storage to the recycle system surge tank. A second pump station of
approximately 100 gpm would pump water out of the surge tank, through backflow
preventers, and into the industrial water system against an existing head of

approximately 50 feet.

Piping - Apéroximately 4000 feet of 8-inch diameter piping would be required to
transfer water to the surge tank. This pipeline could be surface layed, or buried,
depending on the design life of the system and type of pipe material selected.

Storage - Storage facilities would be required for this option for STP effluent prior to
recycling efforts. Additional water storage required for this option would include a
surge tank estimated at a 100,000-gallon capacity, located adjacent to and connected to
the plant’s industrial water supply header.

Treatment - STP effluent meeting Segment 5 criteria and other benchmarks identified
in Table 3-1 would require no treatment other than suspended solids removal prior to

its use as non-potable industrial water. This would be accomplished by a 4-stage, multi-

media filter located just after the first pump station, and sized at 200 gpm.
Controls - Automatic/Manual controls would be required to prevent overfilling of the
surge tank. Manual operation of the system would be required to protect pumping

equipment and monitor effluent storage levels and filter performance.

Conceptual Cost Estimate

Construction $1,500,000
Operations and maintenance/year 200,000
$1,700,000
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C.  Comparative Analysis Criteria

C.1  Risk Reduction

Health-based reductions in risk would be nominal. STP effluents under this
option would already meet Segment 5 water quality criteria, and no additional
treatment (other than sediment filtration) would be employed. Minor risk
reduction would be possible through reduced downstream discharges. A
minimal reduction could occur in pond storage levels, thereby reducing dam
failure risks.

C.2  Funding and Schedule Constraints

This option would have minor cost and schedule constraints due to its relatively
low cost, use of standard construction techniques and. use of accepted .
technology.

‘ C.3  Cost-effectiveness

This option would be a cost-effective approach to .reducing downstream
‘'discharges and dam safety concerns and would also provide cost savings through
decreased raw water purchases. However, the demand for recycled water for
industrial use would likely decrease as industrial operations are phased out.

C.4 Versatility

Due to the availability of other recycle sources (from the 374 Evaporators) and .
the limited usage of raw water, this option cannot accomplish the total recycle
of STP effluent. The maximum available raw water demand at RFP would be
approximately. 17 MG/yr, whereas the STP effluent volume would be
approximately 55 MG/yr. STP effluent not being recycled would be discharged
off-site according to current practices.

| C.5 OU Interactions

This option would be independent of all known OU actions.
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C.6 Waste Generation

This option would generate a small volume of waste in the form of used filter
media and backflush waters from the multi-media filter. Estimated volumes
would be approximately 5 cubic yards of low-hazard granular filter material
(sand, grit, etc.) and 800-1000 gallons of non-toxic backwash water annually.

Option 4.7.1.2 Recycle Pond Water to RFP Industrial Water Supply

A.  Option Components and Basis of Conceptual Design
The components and basis of design for this option are identical to those for recycling
STP discharges (Option 4.7.1.1). Any surface water for which recycling i is proposed,

would require a pump station and filter at the water source location, piping, surge tank
and controls.

B. Conceptual Cost Estimate '
A-3, A-4 or B-5 recycling
Recycling facilities $2,800,000
Operations and maintenance ' 200,000
$3,000,000
C-2 recycling
Recycling facdmes © $1,100,000
Operations and maintenance 200,000
$1,300,000
C. Comparative Analysis Criteria

C.1  Risk Reduction

This option has the same risk reduction potential as Option 4.7.1.1, with the
following addition:

Average annual stormwater runoff collected and discharged at RFP is
approximately 120 million gallons (MG). Runoff is divided between

drainages as follows: A-series - 55 MG, B-series - 45 MG, C-series - 20 :
MG. With an estimated industrial usage of 17 ‘mg per year, no drainage :
could routinely achieve zero discharge, although during drier years, zero ‘
discharge of Pond C-2 would be achievable.

_%______J
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Option 4.7.1.4 Directly Spray Evaporate Pond Water (Aerosol Spray Method) On-site

A.

Option Components and Basis of Conceptual Design

Storage - This option assumes that storage facilities would be the existing surface water
impoundments.

(
Piping - Piping to supply water to the spray heads would use 6-inch diameter
aluminum or high-density polyethylene pipe. A 6-inch centrifugal pump would supply
approximately 1200 linear feet of pipe with spray heads at 30- to 40-foot intervals.

Pumps - Either diesel-powered or electric-powered pumps capable of delivering 200-gpm
flow rates and 30-35 psi pressure would be required for an aerosol spray system.

Spray Heads - Spray heads would be high-volume, riser-type atomizing spray, in order
to maximize the volume of water evaporated.

System Layout - The system would spray water over the pond from which it came.
Piping with spray heads could be located adjacent to the pond, or designed to float in
the pond. Edge-located piping would be easier to install, maintain and operate.

Controls - Spray systems would be manually operated (start and stop) to ensure they
are not operated in weather conditions which are not suitable for evaporation.

Conceptual Cost Estimate

Construction cost is estimated at $300,000 to $400,000 per pond. Utlhzmg 4 ponds
will result in a total cost of $1,200,000 to $1,600,000.

O&M costs are eetimated at $30,000 to $40,000 annually using plant site staff.
Comparative Analysis Criteria
C.1  Risk Reduction
- Health-based reductions in risk would not be expected for water meeting
Segment 5 standards. Spray evaporation operations would reduce or eliminate

transfers between non-discharging ponds. Reduced pond storage levels would
also improve dam safery.
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C.2  Funding and Schedule Constraints

This option would have no cost or schedule constraints due to its low cost, low
level of technology and ease of installation.

C.3  Cost-effectiveness

This option would not be a cost-effective method of reducing downstream
discharges from stormwater ponds, and would only be cost-effective for small-
volume ponds (i.e., spill control ponds) for which lowered pond levels may
prevent the need to discharge or transfer from these ponds.

C.4 Versatility

Spray evaporation systems could be installed and operated at any pond meeting
the required water quality criteria. Each spray head would be capable of
evaporating 100 to 150 gallons per day (gpd) on an average basis. Limitations
due to climatic conditions would result in seasonal operations (approximately |
April-October) and a need to store water prior to evaporation. A typical system |
comprising 40 heads and operated 180 days per year could evaporate |
|
|
|

approximately 900,000 gallons annually.

C.5 OU Interactions
This option interacts with planning and management aspects of OUs 5, 6 and
7, but does not preclude any actions to be taken during characterization or
remediation of those OUs.
C.6  Waste Generation
No wastes would be generated by this option.
Option 4.7.1.5 Mechanically Evaporate Pond Water (Evaporative Coolers) On-site

A.  Option Components and Basis of Conceptual Design

Pumping - Either diesel or electric-powered pumps would be required to pump water
from storage to a new evaporator.
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Evaporator Design - Mechanical evaporators would require heat inputs to promote
evaporation. An evaporator capable of evaporating 10 MG/year (a typical size) would
require a dependable source of energy in the form of waste heat, electrical energy, or
other sources of power. System components would typically include pumping and feed
controls, heat exchangers heating elements, controls, recirculation piping, pre-fxltrauon
equipment and corrosion protection features.

B. Conceptual Cost Estimate

A 10 MG/year evaporator is conceptually estimated at $20-25 million, based on
previously prepared estimates and industry guidelines.

O&M costs are estimated at $400-500 thousand per year using plant site staff.

C. Comparative Analysis Criteria

‘ _ C.1 Risk Reduction

The risk reduction potential for mechanical evaporation would be minimal.
Evaporated water would meet Segment 5 water quality criteria and other
benchmarks identified in Table 3-1 prior to evaporation.

C.2  Funding and Schedule Constraints

The high level of funding required for this option, the large scale of
construction effort involved, and the expected permitting requirements for this
option all impose significant schedule constraints on this opnon An estimated
completion schedule is 3 to 5 years.

C.3  Cost-effectiveness
Mechanical evaporation of water meeting Table 3-1 benchmarks would not be

cost-effective and would not represent a reasonable reduction in risk for the
money spent.
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Versatility

Mechanical evaporators are large facilities that would require a high level of
operational control to ensure they are furictioning properly, cannot be relocated,
and cannot be expanded beyond design capacity. Their versatility in addressing
changing water management needs would be low. These evaporators could not
be used for contaminated water.

OU Interactions
This option wold be independent of all known OU actions.
Waste Generation

Waste generated from operations (in the form of concentrates or sludges) or
cleaning could be regulated and difficult to dispose or store.

Option 4.7.1.8 Tranéfer Interior Ponds to Pond A-3 to Maintain Spill Control Capacity

A.

Option Components and Basis of Conceptual Design

This option transfers water meeting imposed water quality control criteria from interior
spill control ponds to Pond A-3 for eventual discharge.

Pumping - A portable pump station of approximately 500 gpm would be required to
transfer water from Pond A-2 to Pond A-3. Due to lack of electrical power

availability, this pump would operate on gasoline or diesel fuel.

Piping - Transfer piping consisting of approximately 300 additional feet of é-inch

diameter high density polyethylene (HDPE) pipe would be required to create a
discharge point to Pond A-3. :

Conceptual Cost Estimate

Pump station ‘ $40,000
Valving o 1,000
Piping ‘ 1,000

$42,000

30




DRAFT DRAFT DRAFT DRAFT DRAFT
. APPENDIX F
- DESCRIPTIONS OF RETAINED OPTIONS
(Continued)
C. Comparative Analysis Criteria
C.1  Risk Reduction
Transferring water that meets benchmarks identified in Table 3-1 would present
no significant risk to human health and the environment.
C.2 Funding'and Schedule Constraints N
Due to its low cost, there would be no cost. or schedule constraints for this
option.
C.3  Cost-effectiveness

C.5

C.6

This option is a cost-effective method of maximizing available spill control
capacity, thereby providing maximum protection to downstream waters.

Versatility

The pipeline used for this option could also be used to transfer water which
requires treatment. ' :

OU Interactions
This option has no OU interactions.
Waste Generation

No wastes would be generated by this option.
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Option 4.7.2.9 Discharge Stormwater Ponds to Segment 4

A.

Option Components and Basis of Conceptual Design

This option focuses on reduction of sampling efforts by discharging directly from ponds
which meet Segment 4 standards and other benchmarks identified in Table 3-2 to

downstream receiving waters.

Piping - Surface-laid piping necessary to discharge Ponds A-4, B-5 and C-2 to Segment
4 currently exists. Additional surface piping would be installed from Pond A-3 to a
connection with the A-4 discharge piping north of Pond A+4.

Pumps - Pumps currently exist at Pond A4, B-5 and C-2 for use in transfer or discharge
operations. An additional pump would be installed at Pond A-3.

Conceptual Cost Estimate

Piping (A-3) at $30/foot (1000°) $30,000
Pump at A-3 25,000
$55,000

Comparative Analysis Criteria
C.1  Risk Reduction

Ponds A-4 and C-2 are currently discharged to Segment 4 in accordance with
Segment 4 standards. Under current operational management, Ponds B-5 and
A-3 would be monitored for a limited suite of indicator parameters (consistent
with Segment 5 Standards) prior to transfer to Pond A-4 and discharge.
Monitoring of these ponds for Segment 4 Standards and other Table 3-2
benchmarks, as required for dlscharges 1s a more stringent requirement than
currently exists. More stringent monitoring requirements are presumably more
protective and thus represent a reduction in risk compared to current
conditions.

C.2  Funding and Schedule Constraints

This option has no cost or schedule constraints due to its low cost, high use of
existing facilities and ease of installation.

C.3  Cost-effectiveness
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This option is a cost-effective method of managing stormwater discharges. -

Redundant sampling of Ponds A-3 and B-5 prior to transfer to Pond A-4 (which
is in turn sampled prior to discharge) is eliminated in favor of a single, more
stringent sampling event at Ponds A-3 and B-5. Operational costs would also
be reduced by not handling A-3 and B-5 water a second time in Pond A4.

Versatility

This option would provide greater versatility and flexibility than the current
operational system. By discharging Ponds B-5 and A-3 directly to Segment 4,
Pond A4 would receive only a limited amount of routine inflow, making it
available for non-routine storage of high flows resulting from spring runoff or
large storm events. This pond would also be available to accept transfers of
water from Ponds A-3, B-5 and C-2 that do not meet discharge standards, and
would provide a central storage location that is adjacent to the existing A-4

treatment facilities.

QU Interactions

This option would maintain current capabilities to capture, store and monitor
discharges and runoff from upstream OUs prior to off-site discharge. This
option also would improve the operational flexibility of the ponds for dealing
with future OU 5 and OU 6 remediation efforts and is consistent with expected
final actions for water control and water management during cleanup
operations.

Waste Generation

No wastes would be genefated Ey this option.
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Option 4.7.2.10 Pipe Water from Pond C-2 to Walnut Creek in On-Site Pipeline
A. Option Components and Basis of Conceptual Design

This option utilizes the existing transfer piping between C-2 and the Walnut Creek
drainages.to eliminate discharges to the Standley Lake basin.

Pumping - A permanent pump station of approximately 500 gpm would be required
to transfer water from Pond C-2 directly to the Walnut Creek drainage below Pond A-
4 or B-5. Due to lack of electrical power availability, this pump station would operate
on gasoline or diesel fuel.

Piping - Transfer piping consisting of 8-inch diameter high density polyethylene
(HDPE) pipe which currently exists between Pond C-2 and Ponds B-5 and A4. A tee,
two gate valves and approximately 300 additional feet of pipe would be required to
create a discharge point below Pond A4 or B-5.

B. Conceptual Cost Estimate
Pump station $80,000
Valving 10,000
Piping | 1,000

$91,000
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C.  Comparative Analysis Criteria

C.1

C.2

C3

C4

Cs5

C.6

Risk Reduction

Transferring water that meets benchmarks identified in Table 3-1 would present
no significant risk to human health and the environment and would eliminate
a perceived risk from residents in the Standley Lake basin.

Funding and Schedule Constraints

There would be no cost or schedule constraints for this option.

Cost-effectiveness

This option is a cost-effective method of reducing Pond C-2 discharges to

Woman Creek and Standley Lake. This option cannot assure that Pond C-2
would not overtop during a flood event since runoff volume from an extreme
event could exceed the storage capacity of C-2.

Versatility

The pipeline used for this option could also be used to transfer water to Pond
B-5, Pond A-4 or directly to the Broomfield Divérsion Ditch.

OU Interactions

This option would transfer water from the jurisdiction of OU 5 (Woman
Creek) to the jurisdiction of OU 6 (Walnut Creek), but could be discontinued
at any time and would not impact actions or planning efforts for these OUs
under the Interagency Agreement (IAG).

Waste Generation

No wastes would be generated by this option.
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Monitoring Options

Option 4.8.3 Monitor Influent Streams

A.

Basis of Conceptual Monitoring Plan

Influent stream water would be sampled and analyzed for the water quality parameters
that are currently monitored at RFP during a pre-discharge sampling event with
Colorado Department of Health (CDH). These parameters include gross alpha, gross
beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonate/carbonate,
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine
herbicides, organochlorine herbicides, and organophosphorus pesticides.

Influent streams would also be monitored in real-time for flow and indicator parameters
(pH, temperature, conductivity) using instrumented flumes, weirs and water quality
probes.

Samples would be taken monthly on each of the three RFP drainages.

Conceptual Cost Estimate

Laboratory Analytical Costs $2500
Field (Sampling) Costs 300

$2800 per sample
36 samples per year $100,800

Comparative Analysis Criteria

C.1 Risk Reduction

No risk reduction associated with potential chemical exposure would be
achieved by this option. Influent stream monitoring does not provide earlier
detection capabilities than monitoring pond water directly due to the fact real-
time analytical methods are unavailable for chemical constituents of concern at
the low.detection limits required. Monitoring of indicator parameters could
provide early indication of potential water quality problems.

: C.2 Funding and Schedule Constraints

There would be no funding or schedule constraints associated with this option.
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C.3  Cost-effectiveness

Flow monitoring would promote efficient and cost effective pond water
management by maximizing the planning time for pond water transfer or
discharge operations. Monitoring of indicator parameters would be a cost-
effective method for early identification of potential water quality problems.

C.4 Versatility

This option would provide versatility by monitoring a large number of water
quality parameters and would allow time for remedial action prior to transfer
or release.

C.5 OU Interactions
This option would be independent of all known OU actions.

C.6 Waste Generation

|
‘ No waste would be generated by this option. |
Option 4.8.4 Monitor Ponds

i

i

A.  Basis of Conceptual Monitoring Plan

Pond water would be sampled and analyzed at regular intervals (monthly, quarterly,
or annually) for COCs and Segment 5 analytes to demonstrate compliance with the
ambient water quality requirements of Table 3-1. Pond volumes, dam piezometers, and
indicator parameters (pH, temperature, conductivity) would be monitored in real time
to assist operational management and stay apprized of changing conditions.

Sampling efforts for this option include radionuclide-specific analysis for plutonium,
americium and uranium which results in higher analytical costs.

Ponds A-1, A-2, B-1 and B-2 would be sampled quarterly. Ponds A-3, A4 and B-5 and
the Landfill Pond will be sampled monthly.

B. Conceptual Cost Estimate

Laboratory Analytical Costs $4000
| ‘ Field (Sampling) Costs : 300

$4300 per sample
64 samples per year - $275,200
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C. Comparative Analysis Criteria
C.1  Risk Reduction

This option would ensure that contaminants in ponds that are not transferred
or discharged would be detected and remedial actions could be implemented as
needed. Pond volume and dam piezometer monitoring would ensure dam safety
considerations are accounted for and uncontrolled discharges would not occur.
This option would be protective of human health and environment and would
promote compliance with the numeric water quality criteria adopted for this
Interim Measures/Interim Remedial Action (IM/IRA) Decision Document.

C.2  Funding and Schedule Constraints

There would be no funding or schedule constraints associated with this option. - ‘
C.3  Cost-effectiveness
Cost effectiveness is a. function of the frequency of routine water quality
monitoring compared to the frequency with which operational monitoring is
conducted. Monthly or quarterly monitoring at ponds which are also
monitored at a similar frequency for operational reasons is redundant and not
cost effective. Quarterly or annual monitoring of non-discharging ponds would
be cost effective in deterrmmng comphance with ambient water quality criteria.’

Frequent volume and piezometer monitoring would be very cost-effective
compared to the potential impacts from a dam failure.

C.4 Versatility
This option would provide versatility by monitoring different ponds at different
frequencxes depending on the frequency in which a particular pond undergoes
monitoring for operational purposes.

C.5 OU Interactions
This option would be independent of all known OU actions. l

C.6  Waste Generation

No wastes would be generated by this option.
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‘ APPENDIX F
DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

Option 4.8.5 Monitor Transfers
A.  Basis of Conceptual Monitoring Plan

Ambient pond water quality would be sampled and analyzed prior to transfer
operations for the parameters that are currently monitored at RFP during a pre-
discharge sampling event with CDH. These parameters would include gross alpha,
gross beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonate/ carbonate,
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine
herbicides, organochlorine herbicides, and organophosphorus pesticides. Analytical
results would be compared against Segment 5 criteria and other benchmarks identified
in Table 3-1. During transfers, flows and indicator parameters (pH, temperature,
conductivity) would be monitored in real time to assist operational management and
provide early warning of changing water quality conditions.’

‘ B. Conceptual Cost Estimate

Laboratory Analytical Costs $2500
Field (Sampling) Costs 300
$2800 per sample

12 samples per year : $33,600
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APPENDIX F
DESCRIPTIONS OF RETAINED OPTIONS
(Continued)
C. ‘Comparative Analysis Criteria

C.1  Risk Reduction
This option would ensure that contaminants that are both regulated and of
particular concern would be detected in time to take remedial action prior to
transfer to other ponds. This option would be protective of human health and
the environment and would promote compliance with the numeric water
quality criteria adopted for this IM/IRA Decision Document.

C.2  Funding and Schedule Constraints
There would be no funding or schedule constraints associated with this option.

C.3  Cost-effectiveness
This option would be a cost-effective method of determining compliance with
benchmarks compared to monitoring for all Segment 5 parameters, many of

- which have never been detected in RFP waters.

C.4  Versatility
This option would provide versatility by monitoring a large suite of parameters
prior to transfers and only indicator parameters (which would allow early
detection of water quality problems) during transfers.

C.5 OU Interactions
This option would be independent of known OU actions.

C.6  Waste Generation

No wastes would be generated by this option.
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APPENDIX F :
DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

Option 4.8.6 Monitor Discharges

- A

Basis of Conceptual Monitoring Plan

Ambient pond water quality would be sampled and analyzed prior to discharge
operations for the parameters that are currently monitored at RFP during a pre-
discharge sampling event with CDH. These parameters would include gross alpha,
gross beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonate/ carbonate,
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine
herbicides, organochlorine herbicides, and organophosphorus pesticides. Analytical
results would be compared against Segment 4 criteria and other benchmarks identified
in Table 3-2. During discharges, flows and indicator parameters (pH, temperature,
conductivity) would be monitored in real time to assist operational management and
provide early warning of changing water quality conditions. Whole Effluent Toxicity
Tests (WET) would also be conducted on discharged water as a check on overall water
quality (toxxcxty) and to comply with current Federal Facilities Compliance Agreement

(FFCA) requirements.

Conceptual Cost Estimate

Laboratory Analytical Costs $2500

Field (Sampling) Costs 300
‘ $2800 per sample

18 samples per year : : $50,400

Laboratory Analytical Costs:

for Ceriodaphnia sp. ' $275
fathead minnows 500
field (Sampling) costs 300

$1075 per sample
18 samples per year $19,350
Comparative Analysis Criteria

C.1  Risk Reduction
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APPENDIX F
DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

This monitoring option would ensure that contaminants are detected in time to -
take remedial - action prior to downstream discharge, and would achieve
regulatory compliance. Biomonitoring would provide an assessment of overall
water quality, but would be insufficient to determine compliance with chemical-
specific numerical standards and overall risk to downstream water.

C.2 Funding and Schedule Constraints

There would be no funding or schedule constraints associated with this option.

C.3  Cost-effectiveness

This option would be a cost-effective method of determining compliance with
Segment 4 criteria compared to monitoring for all Segment 4 parameters, many
of which have never been detected in RFP waters. Biomonitoring provides
information on the overall toxicity and water quality at a minimal cost.

C.4 . Versatility

This option would provide versatility by monitoring a large suite of parameters
prior to discharge and only indicator parameters (which would allow early
detection of water quality problems) during discharge.

C.5 OU Interactions
This option would be independent of known OU actions.

C.6  Waste Generation

No wastes would be generated by this option.
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APPENDIX G
' 'EVALUATION OF PERSONNEL EXPOSURE
FROM PROPOSED ALTERNATIVES

Evaluation of Risks to Personnel due to Inhalation
August 3, 1992 EG&G Memorandum from R.S. Roberts to S.A. Pettis: Risks due to
Spray Evaporation of B-2 Pond
September 29, 1993 WWE Calculation Sheets on Estimated Air Emissions

October 8, 1993 EG&G Memorandum From R.M. Garren to G.V. Porter: Pond Water
IM/IRA Air Emissions Evaluation

Evaluation of Risks to Personnel due to Water Ingestion

(C:\Rocky\TOAppG)
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‘"Q EGzG ROCKY FLATS
INTEROFFICE CORRESPONDENCE
DATE: August 3, 1992
TO. . S. A. Pettis, Surface Water, Bidg. 80, X8615
FROM: R. S. Roberts, Remediation Programs, Bldg. 80, X8_508
SUBJECT: RISKS DUE TO THE SPRAY EVAPORATION OF B-2 POND - RSR-016-92

A risk analysis was performed to evaluate the potential human health risk due to the spray
evaporation of the B-2 pond. The results of this evaluation show that the carcinogenic risk due to
this activity is 2.7E-10 and the Hazard Index.is 4.5E-07. These values are well below the
acceptable carcinogenic range of 1E-04 to 1E-06 and the acceptable Hazard-Index of 1.0.

In order to calculate the above risks, it was assumed that an individual will live at the Rocky Flats
Plant fence line for the next thirty years and that spray evaporation will continue for that period
of time. This individual will be exposed to volatile organic compounds (VOC) that are volatilized
from the spray head when water is sprayed over the B-2 pond. The VOCs volatilized during spray
evaporation are transported from the spray head to the hypothetical individual at the fence line.
This exposure scenario was reviewed and approved by the Department of Energy (DOE) and the
Colorado Department of Health (CDH). All assumptions used in this analysis are outlined in
Attachment I.

Attachment Il shows the analytical results used in this risk analysis.. Methylene Chloride, .

Acetone, 1,2-Dichloroethene and Trichloroethene were evaluated in this risk assessment. J and B
- qualified data were assumed to be present at the reported value.

If you have any questions or need support in presenting this information, please contact me.

dmf

- Aftachments:
As Stated (2)

cc:
G M. Anderson
M. B. Arndt
R. C. Flory
D. S. Murray
D. M. Smith

EG&G ROCKY FLATS, INC., ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000




Attachment 1
RSR-016-92
Page 1 of 1

SPRAY EVAPORATION RISK ASSUMPTIONS

A) Spray Evaporation Specifications

Average Flowrate = 1000 gallons\minute

Daily Exposure Duration = 10 hours\day

Annual Exposure Duration = 125 days\year
Duration of Spray Evaporation Activities = 30 years

B) Disbersion of Volatiles
CHNQ = (1\(PI){(U)(SIGMA-Y)(SIGMA-2))

Pl = 3.1416

U = 4.7 meters\second

SIGMA-Y = 110 meters *

'SIGMA-Z = 43 meters

Distance to Individual = 1.6 kilometers
Stability Class = D

Assumptions were taken from the Plan_For Prevention Of Contaminant Dispersion, dated
February, 1992

Assume 100% volatilization from water

C) Inhalation of Volatilized Constituents

Intake = (EBRMCHI\QY(IR)(DEF)(AEF)ED)
(BW)(AT)

ER = Emission Rate = Chemical Specific Value
CHNI\Q = Dispersion Value

IR = Inhalation Rate = 0.83 m*3\hour

DEF = Daily Exposure Frequency = 10 hours\day
AEF = Annual Exposure Frequency = 125 days\year
ED = Exposure Duration = 30 years

BW = Body Weight = 70 kg

AT = Averaging Time = 70 Years (Carcinogens)

AT = Averaging Time = 30 Years (Non-Carcinogens)

Carcinogenic Risk = (Intake)(Slope Factor)
Hazard Index = Intake\Reference Dose
Slope Factors and Reference Doses used in this analysis were taken from the Integrated Risk

information System (IRIS) and the Health Effects Assessment Summary Tables (HEAST). The
primary source was IRIS. Slope Factors and Reference Doses are current as of 7\30\32.




: Attacnment <
. .« Y——— ' RSR-016-92

’ ) JUN 24 'S2 B2:34Pm IT ANALYTICAL ST. LOUIS Page 1 of 1
|
S : iR EFPR SAMFLE NU. ‘
.,' UDOLATILE URGANIUS ANALYSIS DAIA SHEET : |
2 : ! Pond B-1 cfa3/ir |
» ' oLSI W ! ;
Leb Neme: [1AS-ST. LOUIS Lontract: f&;&fﬂ IA”DS c ! ¥
Leb Code: I1RS Cese. No.: -- SAS No.: SUG No.: === 4 '
Metrix: (soil/water) L»-;I;( . _ Lab Sample IL: Z/o07=0co/
Semple wtr/vol: :; (g/ml) 5/ Leb File ID: >E4U65
Level: (low/med) LUW Date Received: 890700 06/53/%;
% Moisture: not deec., - ' Late Analyzed: D6/723/9Y2
Column: (pack/cap) LAF . Dilution Fector: 1
: CUNCERYRATION UNITS: :
CAS ND. LOMPOUND or ug/Kg)  —meemm Q
| : | . l l
| 724-87-3 : Chlioromsthane ! 10 1y !
| 74-B3-9 Bromome thane ! 1 1y |
} 75-01-4 Vinyl Chloride 1 i 1Y ]
1 .75-00-3" Chiorosthane ] 10 U l
! 725-09-2 Methylene Chloride | 11 1B -
| 67-64-1 : Acetone 1 18 | {
‘ I 75-1%-0 Carbon Disulfide 1 S 1u 1
| 725-35-4 1,1-Dichloroethens ! 5 11U |
| 75-34-3 1,1-Dichlioroethane . ! S 1w J
1 540-5%-~0 1,2-Dichloroethens (total) | 4 1 J I
I 67-66-3 Chloroform l 5 11U !
1 107-06=-2 1,2-Dichlioroethane ! 5 v !
| 76-93-3 2-Butanone 1 10 11U !
ol 21-55-6 1,1,1-Trichlorosthane 1 S 11U [
i 56=-25-5 Carbon Tetrachloride 1 5 1y 1
| 108-05-4 Vinyl Acetate ' 1 10 11U I
I 75-27-4 Bromodichloromethane | S U |
| ?8-B7-5 1,2-Dichloropropans { 5 1y |
(| 10061-01-5 cis-1,3-Dichloropropene | 5 1u |
1 729-01-6 .. Trachloroethens 1 4 1 J 1
I 124-4B-1 " Dibromochloromethane ! S v |
| 79-00-5 #3  1,1,2-Trichloroethane ! 5 v !
1 21-43-2 . Benzene ) S 1u !
Il 10081-02-6 trens-1,3-Dichloropropene ! 5 1 1
I 25-25-2 .~ Bromoform ] 51U |
| 108-10-1 4-tMethyl-2-Pentanone | 10 11U /
1 591-78-6 2-Hexanone ' i 10 11U !
1 122-1B-4 Tetrachloroethsne | S {u !
| 29-34-5 1,1,2,2-Tetrachloroethane ! 5 U -
i1 108-88B~3 Toluens ] 5 1u !
| 108~-90-2 Chlorobenzene | S 1u !
1 1u0-41-4 Ethylbsnzene ! S 1y |
1 100-42-5 Styrene ! S 1u |
t 1330-20-7 Xylene (total) 1 S 1y |

\
N o) dmid
nNOArT ¢ Q&Mj -

AN




ER 29, 1993 \V\VE SHEET .N

ESTIMATED AIR EMISSIONS




ject

WRIGHT WATER ENGINEERS, INC.
2490 West 26th Ave.-Suite 100-A
Denver, Colorado 80211

l. (303)480-1700

Date_.4-29-13

Sheet

of

Proj. No._o6t-ec4.u50

Proj. Name_ZLur (TRA

Des. By.

ES‘{'IMGJ’&C(« 2 Ewmision s

m

amde

Ckd. By

ad

AS

1

t

t
«d (

i

]

i

i
Frif,
P

—x

e M 1 J J I
7s s*%r : 7 u 2¢+ nz, |ie :EW 13;;.54‘,4 -2 '

over tlﬁO<

chesn |y, A - ]
] Al P . L » 1 Voo )
| A) L Wa: fr.f Qhﬂlil{-lj A]rrc_%Evp.pé 2d UJdtLejr e s 2. Mlc 2o ' -
Ji — I l , ' : - : S Tab‘Qf et J_3.,_e£ oC W8 (at ached .
— % S UM ST A for hn'xb_lf;‘\(‘_cﬂm-_cmiw icentrotiom P
P E Cd ‘ bt ; : N P D
1 | BBIDI : _&m,a.g) ”D(e,s L P g;gfg:_?s_‘jg& M| L L o
{ | ) ;U‘ aﬂ&i&hr dass ! XU PO dosis | = MU hes | P
o Lo o ! - . i : ; I R T
L i - Fuel (onsumptiod = lll aal /6 i { P
R ) BN . B EEE
L P | | N ]
2) A-Y Disdheca | | . 5 ' ;
: ? Lo ! : % ! L !
‘ A \ .S X : P | I ’ i - P i
Usage = 24 he ﬂl___-IB_c%sI@v_&k BELYITTY VWEEEREE
FuelIConsa lp‘l‘lcvx + 339galfbe 4 | oo f o
: i ! ! Lo
- ' ! i ; i
D) (t’&e_l_éum-_&nz.:\'_cs_-‘;.:_n Ll de’ e 50 kw5 | i P |
‘ |

: us,mL - 10 "'fdau. L 806 da = ool "
i - Fu.ek.(!.cmﬁumohm ), Z_cga.lltm A 4 RN
'3) B-S \rmsi:;c(‘ i P |
'R Diesel o | 1 o R
| Ushge - 24 '/dm ~— ’-lrlcws/wav&k = 2897 hefypor| |
- grms‘c@mmfmd Tagalfbhe [ DT T T
N ; L ; ' P ' Do
: B) vce," (i L_:_}h Ecwuf- ETHE l : R L
A ufag_.g‘g 10. hrfd 4 T d‘“‘i/l“au} = f[O&) he/ L |
: ! . Fu.c,l us:.,u_ “"‘_i al fhe | ! i ! | ]
— g eelfhe
‘f) -2 lzwqc‘e. ystes, ‘ L L SR L ! ‘j
)] ;ﬁm‘iﬂﬂ;eﬁ | Powered Pamp WU HP | :
R f* y ! ! oL Pl
ag

{

u.scum; l {
Fuel Coutu

h r-fjd :

O\L\

1 H
: f
'

g 1
B !

0

1 { L ‘- ! : - . ' 4 3

: l Els‘_&nd* [ A Cor 6 wamdhg 10 Nldew, = 156¢ ”/(5/

' t A i : ' ‘ ! i {' i . : ¢ : | i

P o : ; N ' : ' !
-4 Pr‘c.mmu!&n : ' i ] ! !

Z

¥

¥

%c'_.j"

. @) D'lSro,qé.M L

oaX \e~. At oA

// V) r‘lﬂ..a‘fo_n_(




BWRIGHT WATER ENGINEERS, INC.

2490 West 26th Ave.-Suite 100-A
Denver, Colorado 80211
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'OCTOBER 8, 1993 EG&G MEMORAN UM
FROM R.M. GARREN TO G.V. PORTER:
- POND WATER IM/IRA AIR EMISSIONS EV: ALUA’ ION




J\EG=6 ROCKY FLATS
INTEROFFICE CORRESPONDENCE

DATE: October 8, 1993

TO: . G. V. Porter, S.urface‘ Water Division, Bldg. T893A, X5661

FROM: " R. M. Garren, Air Quality Division, Bldg. 080, X8512R"7/:J
SUBJECT: | POND WATER IM/IRA AIR EMISSIONS EVALUATION - RMG-013-93

This comrespondence accompanies the attached set of calculations used to evaluate potential air

-emissions from a list of proposed options provided by the Surface Water Division (SWD) for
 the Pond Water Management Interim Measures/interim Remedial Action (IM/IRA). The

proposed options were evaluated to determine if an Air Pollutant Emission Notice (APEN) or
permit application would be required for spray evaporation activities and the operation of
propane and diesel-fired equipment. The options were outlined in a correspondence from
Wright Water Engineers, Inc. dated September 29, 1993. The following is a summary of the
evaluation:

s Evaluation of spray evaporation activities described in option 1 of the letter indicate
that emissions are well below reportable levels and the impact on air quality is
negligible. ,

s The diesel-fired pump mentioned in part B of option 1 will not require an APEN or
permit application based on the actual hours of operation. In order to demonstrate
compliance to the Colorado Department of Health (CDH), an operating log documenting
hours of operation and fuel consumption (if possible) must be maintained.

s The diesel-fired pump mentioned in options 2 and 3 will require an APEN. A
permit application will not be required based on the actual hours of operation. The
Air Quality Division will require proper notification of implementation plans in
order to prepare and submit the appropriate paperwork to the CDH.

s The diesel-fired generator mentioned in part B of option 2 will not require an APEN
or permit application based on the actual hours of operation. In order to demonstrate
compliance to the CDH, an operating log documenting hours of operation and fuel
consumption (if possible) must be maintained.

+ The diesel-fired light plant mentioned in part B of option 3 will not require an APEN

or permit application. An operating log for this unit is not necessary.

+ The propane-fired pump mentioned in option 4 will not require an APEN or permit
application based on the actual hours of operation. In order to demonstrate
compliance to the CDH, an operating log documenting hour